Some models are 


terribly dumb 


Ww WERE talking about his beard when he 
stepped into the room. I'm afraid he overheard 
us. Anyway an awkward silence followed.” This, 
briefly, was the story told us by a young woman a 
few days ago. The yarn intrigued us, so we decided 
to re-enact the scene before the camera and present it 
to our audience. But it was a really harrowing experi- 
ence. Just try and get a good photograph of an em- 
barrassed silence! So we decided to show you the 
picture in the making—and here itis. Ie rather amuses 


yowie is contained in a blue pack 
‘made by  distincly different 

process Distribution fs not yet complece—s0 if your dealer hi 

the Ble Blade, ask him to we i for you, which be can, quickly 


us now—although we certainly went through agonies 


trying to get the photograph as originally planned, 


Please forgive us if this way of presenting our prod- 
uct seems a trifle informal. But life is largely serious 
and if we can get a little fun our of a truly dificult 
task, we feel sure you'll overlook it 


The fact is, we're amazingly serious about the present 


shaving blades ever produced. They make easy 
and thoroughly comfortable the important duty of 
keeping clean shaven at all times. We urge you to let 
the present Gillette prove its worth on our guarantee. 


Buy a package and use one or two blades. Then if 
you haven't changed your entire conception of shav- 
ing ease, return the package to your dealer and get 
your money back. 

GILLETTE SAFETY RAZOR COMPANY, BOSTON, MASS, 


Gillette 


RAZORS —<QQQ> BLADES 


THE MOST NEARLY LIMITLESS 


SERVICE THE W 


Count, if you can, the value of a given tele- 


phone call. It may cost you five cents or less. 


rs or five 


It may have profited you five d 
hundred dollars, It may have brought you 
five friends or five hours of leisure, or five 
years more of life. 

There is no way to measure the full value 
of the telephone, for it is the most nearly 
fiinitless service the world affords. 

It is yours to use as you will, when you 


will, wherever you will. It knows no time or 
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ae 


distance, class or creed. Over its wires 
come messages of hope and cheer, of 


friendship and love and business, of 


AMERICAN TELEPHONE AND 
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ORLD AFFORDS 


births and marriages, of every active moving 


step in life Its many millions of 


1 living 


calls each day are the vocal history of the na- 


tion—the spoken diary of the American people, 
Hundreds of thousands of employees, 


eighty-five million miles of wire, and a plant 


investment of more than four thousand mil- 
lion dollars are at your service whenever you 
pick up the telephone. Yet the charge for 
local residential use is only a few cents a day. 
Infinite in value . . . low in cost . 


telephone. In the next moment it may 


+ your 


ring with a message that will change 


your destiny. 
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‘The Englishman is everywhere acknowl- 
cidged to’ be a keen Judge of fine tobacco. 
Little wonder, then, that the makers of 
Edgeworth Smoking Tobacco, right down in 
our own Richmond, Virginia, are proud of 
this tribute to thelr product trom Mr. W. J 
Rumsell of Newton College, Devon, England. 


Larus 
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& 
Kechrtod, Vina, 
Gentlemen: 


Bt Yam no ell 
red Khat f'want (0 


ai as teeelactrs 18 
valet of the min Pe 
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Edgeworth has found its way into most 
‘of the countries of the word. Te fs neater the | 
truth to say that pipe smokers of foreign 
nations have “discovered” Edgeworth. To 
Titerally millions of men Edgeworth has been 
the happy ending to the quest for smoking 
satisfaction. If you are not contented with | 
‘your tobacco, try Edgeworth. 

In his letter, Mr. Russell states that he, | 
like’ many experienced pipe smokers who | 
prefer to “rub up” their 
‘wn tobacco, "smokes 
Edgeworth Plug. Slice 
This ie. the form in 
which Edgeworth orisi- 
nally appeared, but itis 
also’ available 
worth. Ready-Rubbed, 
All ready for your pipe 
Both Edgeworth Ready 
Rubbed and Edgeworth 
Plug ‘Slice come in all 
sees from the 1S-cent 
pocket’ package to the 
ound Humidor tin 

I you have never 
smoked a pipe, and would like to know its 
joys and to “understand” the Edgeworth 
Mlavor, send your name and address to Larus 
& Brother Co, 110 S. 22d St. Richmond, Va. 
land they will send you a free trial packet of 
Edgeworth 

Every Thursday evening a group of Exge- 
‘worth men workers gather at the factory in 
‘Richmond to sing spirituals. See your local 
newspaper for time and nearest station. Pro 
gram is listed as "Disie Spiritual Singers” | 
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Uncle Sam’s 
New Plan/ Make Money 


for Hoarders 


By LEON MEADOW, Financial Editor 


Fielding, drawing out his wallet. 

‘The service sation. owner 

scratched the side of his head. “Let me 

ce, now .. . there's one fat, one new tube, 

{two new vaives .. five gailons of special 
that’s $4.50 altogether.” 

Fielding gave him a ten-dollar bill, and 
the man—to make change—dug into his 
srimy overalls. He pulled out a large wad 
OF bills, mostly “fives” and “tens.” Hand- 
ing the’ change to Fielding, he noticed the 
somewhat surprised Took ‘on the latter's 
face. "Safest place for my dough ; can't 
trust anybody these days,” he said with an 
Apologetic smile. 

‘As he put the car in frst gear and drove 
cout of the service station, Fielding said to 
his friend, Warren Sloan, sitting next to 
him, “I suppose that fellow thinks, he's 
smart hoarding his money like that.” 

"I don't know whether he's smart or 
not,” answered Sloan, “but he certainly 
isn't patriotic.” 

“Patriotism!” cried Paul angrily. “It 
the people who hoard their money’ these 
days would think logically about their own 
interests, the patriotic angle would take 
care of lise 

What do you mean?” asked Warren, 

His friend was silent for a. few min- 
utes, and seemed to be centering his atten- 
tion’ on threading bis way through the 
heavy tush-hour traffic” Soon, the city 
proper was left behind and they were of 
the open road, headed for the: suburban 
town ‘where both men lived next door (0 
ach other. “All this publicity inthe 
pores sau about hoarding ones,” 

sald finally, “has set me thinking about 
this question. And the more I think of it, 
the more insane people's attitudes seem 
tome. 

“Currency hoarding amounts to carry- 
ing more cash than we need for daily 
requirements. Whether it's carried on our 
persons, placed in a vault, under the bed, 
fr in an. old sock, itis till hoarding — 
and nothing else. 

“Fear is at the back of it. Those that 
hoard do so because they are afraid of 
losing all or a part of their money, if they 
do not keep it in their immediate posses- 
sion. By depositing it in banks, they fgure 
to stand a loss by reason of bank failures 
They shy away from purchasing real 
estate or securities, fearing decline in 
Value, And when prices go down, they rea- 
son that their store of money, safely tucked 
away, will increase in value. Or, if they 
think they are exceedingly shrewd and 
believe that ‘the Government will go off 


He: ‘much do I owe you?” asked Paul 


the gold standard, then they think that 
their hoardings will not depreciate in. pur- 
chasing power ecause they havea hidden 
nest-exg of gold coins or dollar bills, call 
ing for a certain equivalent in gold, Behind 
it all is fear... fear of losing.” 

jut this is nothing new, Paul," broke 
in Sloan, “There have always been, and 
always will be, hoarders. T mean, even in 
normal times 'you read every now and 
then in the papers stories of hoarders who 
died, leaving behind smaller or larger 
amounts of hidden money. Or else you 
read about hidden savings that have been 
lost, burned or stolen.” 

es, of course you do,” answered 
Fielding impatiently, “but the difference 
—and it's a big one—~is that now we have 
a tremendous army of these hoarders, 
‘whereas in normal times you never hear 
of more than a few isolated cases, whose 
affairs aren't calculated to do much injury 
to anyone, Today, however, the hoarder 
is in much larger’ company, and though 
still the same frightened unteasoning per- 
son as of old, he can and is doing a lot 
of harm both to himself and to others. 
Essentially speaking, however, they are 
all the same insofar as they are all guided 
bby one impulse—fear, And fear, as you 
know, is hardly ever at the bottom of 


wisdom. 
STM NOT being unreasonable, as you 
can judge for yourself, Warren, Tunder- 
stand quite well that certain happenings, 
Which have taken place around us during 
the last two sears have eaused many peor 
ple to be justly skeptical about bank 
Seposits and various sorts of investments 
particularly people in the country where 
fan unusually large number of bani 
hhad to close their doors. And then, too, 
losses in bonds, in stocks, and in real 
estate have been appalling. As a result, 
the confidence of many otherwise intelli 
ent people has suffered a severe shock. 
So I don't stand ready to join the ranks 
Of those who at once condemn all hoard: 
frs_as unpatriotic, selfish and so forth, 
It is only. natural’ for a person—and he 
need not be ashamed of tt cither—to be 
concerned in these very trying times with 
the preservation of his savings, and to be 
willing 10 go to any lengths to safeguard 
‘This is a perfectly human instinct, and 
far be it from me to criticize. But, what 
does drive me wild is the faulty reasoning 
behind’ this curreney hoarding, which, 
after all, can hardly be called an intelli 
gent, nor even wise, method of self-pro- 
tection, (Continued on poge 5) 
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page 4) 


“For certain reasons, which he believes 
are sound, a man may withdraw his money 
from a bank or liquidate his securities. 
Assume for the sake of argument that his 
feasons are correct and it necessarily fol- 
ows that he was right in what he did. 
You can't doubt his patriotism—for i 
certainly would be a poor country whose 
average citizen would’ be willing to keep 
his money invested in what he knew was 
unsafe! 


‘THE other hand, it can never be 
correct oF wise, even from a purely 
selfish point of view, to hoard that money, 
to keep it idle, and often in places which 
are far from 'safe agtinst, loss. by_ fie, 
theft, or other means. If this man is so 
worrled about the safety of his money in 
Danks oF corporation securities, let him 
invest it safely and profitably in United 

ates Postal Savings, guaranteed by this 
country's entire credit, where at least, he 
‘would draw 26% interest for his trouble. 
Or let him buy Government Bonds, from 


$50 upward, or Liberty: Bonds, or Treas- 
ury Bonds—all yielding anywhere from 
2% to 414¢o, depending ‘on. which he 
selects, Then he ceases to be a hoarder 


and becomes a wise and conservative 
investor whose money is by far safer than 
ind the stove or out in the 
the tomato patch, Par- 
in these days of reduced incomes, 
poor business and unsafe jobs, he should 
be careful about not foregoing any added 
{income that he might get, 
all good, sound common sense.” 
i, 
\ fs it, then, that hoard 
crs don't follow this wiser and safer plan? 
Is se they're totally ignorant of 
these safe means of investment—or, 
it because they don’t even trust the Gov= 
ceenment?” 
both reasons, I suppose,” answered 
Fielding, “But mostly because they don't 
ven understand where their own self- 
interests lie. Because they believe that 
this hoarded money will always be wor 
{ts full value, Because they distrust every 
thing and everybody, but have complete 
faith only in their own eisible stocks of 
gold or bills.” ‘ 
“Ridiculous!” exclaimed Sloan’ 
“Sure, its. ridiculous,” went” on the 
other, “but they can’t 
T want to know, is going t 
value of their hoardings, if it isn't the 
immense credit and tremendous tax-evy- 
ing. power of our Federal Government 
Andi’ that system breaks down, Why 
can't they sce that their hoarded mone 
will become practically’ or totally wor 
less? And that’s the stupidest part of 
all—because there can't be any” sense in 
hoarding money and keeping it idle for 
fear of a financial collapse that would 
‘igo he yale of that owe 
t's go further. These people that 
are hoarding money think that it_will 
always keep its value as long as the Gov- 
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IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


fo 

| UNCLE SAM'S NEW PLAN TO 

MAKE MONEY FOR 
HOARDERS 

(Continued from pase 5. 


is behind it. That's right; and the very 
fact that it is right is also the reason why 
there is no difference between the safety 
‘of hoarded money and money deposited 
in United States Postal Savings, or in 
Government Bonds, Both are entirely 
dependent on the full guarantee of the 
Federal Government behind them. And, 
if there is a difference, it is only the one 
I pointed out before—that hidden money 
is idle, cannot yield income, and is much 
‘more poorly protected against loss or theft 
than the fully guaranteed Government 
Bonds or Postal Savings Accounts, 


‘HAT’S what I meant when I said 
that boarders dort even understand 
where their own sefinterests he, They 
forget that hoarding is apt to bring about 
iietvery calamity they tre 80 snsous to 
void They ae withdrawing tooney from 
circulation and thus reducing the coun- 
trys ceeit and sling business produc. 
wth alla consequence of increased 
tetmployment and: poverty. In the Tong 
fun ths would ‘bo, Wound to burt eve 
bee. No ove would be safe. Capa 
laborer, or salaried men—all would 
direc or indiectly hur, by further 
disturbance of our credit structure, Then 
‘the hoarder would discover too late for 
his own good that he had brought dis- 
Hert on his own head—through his own 
‘Your 100% right on that score,” War- 
ren Sloan said. “These people ought to 
nap out. of ii and take advantage of 
thowe new ‘Baby Bonde’ now being fied 
he Goverment, Do you kao X= 
about them?” 

“They're simply Treasury Notes,” re~ 
Pied Felting “paying 272 yest, and 
Tallale in ts as low as $30 cack. The 
tne. denw-back of thiy love de tht. too 
=. gage buy Capel notes: 

case oi thoi high menue ‘of pete 
tection and the justified faith that may 
be put in the eredit of our Federal Gov 
tenmcot~—which, by the way, haste pow 
‘er to tax to the limit if it were forced to 
to so as a result of hotrding 

“I don't think these bonds should be 
boutht by nor-hoardes, but by the olber 
group, who have been withholding their 
mone rom ccuaon thruth ster 

Tight or Tea. These are the people who 
should become wise and buy these bonds 
fr buy a even beter return the old 
Lherty Bonds or other United. States 
Treatry onde of, Notes whlch 
just as safe and good, Or, deposi thet 
Money in onc of the United Sines Postal 
Savings Banks” 

Paul stopped the car outside of his 
howe, Getto, be said, “I'm not 
against this hoarding business from a 
standpoint of patriotism. I don't think 
there omc canectio Heten the Uw 
sodspe'l auld before—it” tls bra 
Start were remctied solly ote lagen! 
basis of what is best for each one’s self- 
IStereat, tha the patefotic ange wil ake 
Care of itself just (Continued o» page 7) 


POPULAR SCIENCE MONTHLY 


UNCLE SAM'S NEW PLAN TO 
MAKE MONEY FOR 
HOARDERS 


‘Continued from 


fas soon as the average hoarder comes to 


WARNED IN THE NICK 
©F TIME ..by acseer DoRmE 


his senses.” 
“L agree with you there,” replied War- 
ren as the two friends parted. 


All People who are at any time accus- 
tomed to carrying or keeping in their pos- 
session rolls of dollar bills larger than is 
strictly necessary for their daily require- 
ments, can doa lot to help overcome 
this hoarding situation materially by 
depositing such excess currency in. their 
banks or by buying Government Bonds 
or other safe securities. In all these ways 
they will serve their own individual inter- 
exts—and also, indirectly, by bringing 
about greater confidence in general and 
consequently a more fertile ‘atmosphere 
for the long-waited improvement of gen 
eral business conditions 
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TT HE booklets listed below will help 
every family in laying out a financial 
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SUT"SiMPLY IMPOSSIBLE"....700 BAD HE 


IE OFFICE FOUND HIM CAPABLE 
WORKING. VET THEY HESITATED 


plan, ‘They will be sent on request 


‘The Investment Aspect of Life 
Insurance, by M. A. Linton, presents 
life insurance as an exceedingly worth: | 
while investment as well as a form of | 


protection, Provident Mutual Life In- | 
surance Company of Philadelphia, Penn- | | 
sylvania, will mail a complimentary copy 


upon request, 


Before 65 and After explains the 
full details of a Retirement Income, with 
full Life Insurance, Disability’ and 
Double Accidentbenefits. Senton request 
by The Equitable Life Assurance Society, 
393 Seventh Avenue, New York City 


How to Get the Things You Want 
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active part of your program for getting 
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Insurance Company, 328 Elm Street, 
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Hartford, Conn., will send you this 
booklet on request. si 


Enjoy Money shows how the regular 
investment of comparatively small sums 
tunder the Investors Syndicate Plan, with 
annual compounding of 549% interest, 
builds a permanent’ income producing 
estate, a financial reserve for business, 
or a fund for university education or 
foreign travel, Write for this booklet 
to Investors Syndicate, Investors Syndi- 
cate Building, Minneapolis, Minnesota. 


See How Easy It Is tells how 
possible to start off with a definite 
lan for creating an immediate estate 
leading to future financial security. Gee 

your copy of this booklet by writing to 
Postal Life Insurance Company, 311 
ifth Avenue, New York City. 
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A SIMPLE TEST 


THIS QUESTION 
URE food put in many 1 ators 
remains pure for but a sh " 

id often after twenty-four hour 
‘unfit for use. This starting fact i 
based on conchisive tests recently mad 
by officials of the New York City Dy 
partment of Health. Samples of milk ex 


taining 3,000 germs in every tilteen drops 
one-tenth the number usually found in 
Grade A milk—were placed in a refriger- 
ator maintaining an_ average temperature 
of fifty-five degrees Fahrenheit, In twent 
four hours the bacterial count had risen 
to 18,000, multiplying six times 

Unfortunately, this same incubation of 
dangerous bacteria is taking place in mil- 
lions of cheaply constructed refrigerators 
Extensive surveys made by the Popular 
Science Institute have shown that approx- 
mately eight out of ten families eat food 
that has been stored in the home in such 
a way as to make it a definite menace to 
healt 

‘To preserve food and safeguard health. 
fa refrigerator must maintain a constant 
dry temperature of at least fifty’ degrees 
Fahrenheit, ‘This temperature checRs the 
growth of bacteria. ‘True, all bacteria are 
ot harmful, But should food containing 
typhoid germs oF the microbes of ordinary 
teat poisoning be stored in a temperature 
hhigher than fifty degrees, they may mul- 
tiply to dangerous proportions, 

Place a good thermometer in your own 
refrigerator. If average temperature is less 
than fifty degrees and preferably forty- 
five, you can be sure that foods will re- 
main in their original condition. That is, 
of course, if the refrigerator is kept clean 
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ANSWERS 
FOR 


YOU 


By 
R.M. Bolen 


and is not allowed ta become overcrowded, 

While lack of cold and excessive damp- 
ness are conditions ly found in 
cheap iced refrigerators, there is 
danger of food spoiling when it is placed 
in any of the recognized mechanical re- 
frigerators on the market. In the opera: 
tion of iceless refrigerators and the better 
iced refrigerators, science points the way 
to safe household refrigeration, 

Iceless refrigerators are now available in 


INSTITUTE BULLETINS 


Heating and Ventilating* 
Insulation in Building Con- 
steuction* 
Advice on Installing Oil Heat 
List of Approved Tools 
List of Approved Radio Sets 
List of Approved Oil Burners 
*Starred bulletins 25 cents 


Refrigerator 
rGERM 
ncubator's 


a large vanevy of sizes and 
divided into three general classi 
tions—electric, gas, and ol 

Almost everyone at some time or 
another has let the air out of an 
automobile tire and noticed the relative 
coldness of the escaping air, Similarly, 
everyone who has ever pumped a tirt 
knows that the base of the pump becomes 
hot. Compression warms a gas and ex- 
wision cools it, and it is this swapping 
back and forth’ of heat by. a gas the 
makes mechanical refrigeration possi 
In electric refrigerators, the gas is com- 
pressed in an electrically driven, mechani- 
cal compressor. After compression, the 
gas is cooled and passes through an ex- 
pansion valve to the vaporization coils 
which are thereby chilled and absorb heat 
from the interior of the refrigerator. 


N GAS or oilfired refrigerators, a lame 

takes the place of the mechanic 
pressor. The refrigerant gas. is 
In water and when heated is freed. So 
rapidly’ docs the freed gas fil the top of 
the closed container that it becomes comn- 
pressed, When the compression “bas 
reached a desired point, the gas is allowed 
{o expand by being absorbed again in an- 
other vessel of water, This expansion 
chills the container 
tes feltieratons of ether pe cst 
ttle for operation. In average cates, the 
cod is only a few dollars & month’ and 
there is often a saving of as much as two 
ollars over the usual monthly ice bil, 
parscuarly if you havea refrigerator that 
FS ineficent 
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Finds “Perfect Treasure” 
Hidden Away in Attic 
Reicexriy, while rummaging through an old 
attic, I received the shock of my life. There. 
led up. in a comer, I found a set of 
ks Tabled Porc as 


RNG TUT AMO HE 


fantly I wondered ii Mmrgean ones 
they had any" connec Raver anvnne 
ton with the present- Ue Twis 

lay publication, Look. FIND! 


ing tha recent copy of 
Your magazine, se 
fovered that it was 
ing to: Vo 
tok Thad “ound, 
there’ was the date to 

{aly excty ith the date of your foundation 
So you ace thin stack of volames 9 perect 
treaure and al my own" HLA. Medtord 
Hise, Mas 


Haven't You Told Him 
Enough As It Is? 


Atruovom Tread your, “Readers Say” 
pages ‘with much Interest, it is seldom that 
Any lelter printed there makes me so. darn 
‘mud as the one sent in by O.D-E., Galena, 

‘thought at all can 
yn” iden apart 13 


Mhout slaty seconde ° 
fen over” ity who ever id. do lick 
work in their ives who. would. welcome 
the pension,” But doce O:D'E. know that 
the averase farmer is now overbardenet with 
taxes and that farm produce fe lower than 
ver before? Butter fat now sateen cents 
where Ie shouldbe. at least ty cents. 1 
Ive heard ots of bum Seas for produce 
rosperity but this one iv the worst! IIT 
[new OBR! name'T would sire tell hin. 
my opinion of his idea WA, Loveland 


Motorcycle Has a Friend 
Down in Ol Viegin 
1 acne with RAs of Nasbvile, Tenn, 
in igpeting You Tnaigurate a motorcvling 
‘or column, Flying atl to expensive 

or the person of average means, andthe next 


moat thefing sport motorcycling. Keep 
Up the interesting artes and cut nothing 


out. You already have a winner—D.N.C, 
Norfolk, Va, 
Balance This Old Fox and 


See How You Get Along 


Huse’s a. nice little problem for your 
readers “with mathematical aspiration T 
hope it doesn't worry them as much as it 
worried, me. "Twa hunt- 

fers wished to. determine 
the weight of a fox they 
had “killed. They bal- 
anced a plank on a fence 
{nd then balanced one 
another on the plank. 
‘Then they changed places 
and balanced again, but 
this time the lighter man 
hheld the fox om his lap. If 
the men weighed 150 and 
120 pounds respectively, what was the weight 
of the fox?—AH,, Brooklyn, N. ¥ 


n 


Michigan Sends Praise 
to De. Poffenberger 


T cax'r refrain from writing to tell you 
how ‘much I. enjoyed ‘Dr. Poflenberser 
article, “The Brutal Bully’ and the Timid 
Soul.”” I really think that your magazine 
should publish’ more articles ‘om psychology 
and human behavior, because these ure 
really important branches of science, 1 think 
Wf you put in some good articles on aero 
dynamics that ‘would. acquaint the. general 
‘public with the feasibility of the airplane. it 
ould be appreciated by all readers ECW, 
‘Munising, Mich, 


He Knows What He Wants 
and Isn't Afraid to Ask 


Woxner if your workshop 
feet it into. their heads that alot of us 
raders_ of Po 


as has happened to met 
‘That goes for the talk 
about model railroads 
fand the stuf om pho- 
tography. All that dope 
may be fine ‘for the 
advanced students. T 
‘woukln't know about that, but its way over 
my head and 1 wish you'd tell your writers 
to get down to earth and give us the inter 
‘sting trifles that are fundamentally. sound 
and “appealing to anyone who has a trace 
‘of ingenuity. Please, you ‘other “workshop 
fame, steak. your minds on this C.W.C, 
Peekkil, N.Y. 


Old Railroader Sees 
Passing of Steam Locomotive 


Twas greatly interested in reading ina 
cent, issue of your magazine under the 

“ls the Iron Horse Doomed?” your 
article dealing with transportation, 1 have 
been a tailroader for seventeen years, and 
before starting fo work I played inthe 
yards. near my home. 1 mention this to 


itherto undreamed of, "There are many 
sides to this question. one of which is that 
by electrifying a railroad several expensive 

at laree terminals will be done away 
such as cinder pit, turntables, and the 
labor ‘for. their maintenance. The round 
house will go out of existence, and small 
buildings, pleasing to the eye, will be built 
near the’ stations, “The smoke, grime, and 
grace of the present will disappear. With 
the installation of electric power heating in 
trains and vaiting rooms will be better and 
more economically provided. Twenty-four 
hours cow'd be cut from the scheduled run 


‘00 a trip from Chicago to the Pacifie Coast 
‘There are an endless number of things that 
will be done to increase efficiency and reduce 
costs when the railroads put elecricity int 
feeneral use. Yes, T think the steam iron 
horse is doomed —U.R,, Topeka, Kat 


Botanists and Cooks, Please 
Answer These Questions 


_Forwzan Seuce Mosnaty has yen one 
cf may favorite magazines for yen. At pre 
ere are two subjects 1 should ike se 

st cookin 


‘Your publication: 
find. baking” “What “1 
Want to know sy, jast 
what change takes” place 
From raw ingredient. 10 
the finished product read 
to eat? ‘Second, what & 
the fundamental ifer= 
ence between» annuals 
nd. perennials that en~ 
Ales the latter to live 
Uhrough the winter and 
row up in the spring 
{rom “its ‘own. roots? 
There rust" "be adillerence some place 
Maybe it inthe construction of the cell 
cr inthe: composition of the sap. Surely 
some of your readers can shed some light 
‘on this, tame, very interesting and aff 
subject HLL. Burley, Idaho, 


Be Kind to the Scientists but 
Criticize What They Say 


1 wine to comet FP who spoke his 
fpcce' im a recent issue of POPUtan SCIENCE 
Mowry. He says that the scientists Who 
were mentioned in your article ‘on astrology 
expect the public to: believe every word they 
say. ‘That is not the case. ‘Theie statements 
are always open to criticism, Although I 
have not studied astrology and can give no 
‘opinion on it, T feel sure that FP, has not 
studied astronomy enough to realize that 
the statements to which be objects were 0t 
postive and closed to criticism, I move that 
readers do not get so sore in their letters 
to Porviar Scaxce Moxnity, EWD/s 
solution of the engine problem is correct, in 
‘my estimation. You certainly. have a good 
magazine RAR, Lawrence, Kans, 


Does Anybody Else Want 
Acticles on Microscopes? 

Tiesx must be, many. adults ke myself 
wo. are, ar could ‘be, ‘deeply interested 
‘working with &'microscope. My own intr” 
iment cost S18 and 
‘magnifies up" to. 300 
diameters. I have aso a 
Kit of chemical, slides, 
ae. (cost 10580) that 
nal ie fo mount 
‘ind preserve specimens, 
thas’ collecting. a ine 
Iibrary for foture ase, 
imagine young people 
‘would alo be much ine 
lerested in this. There= 
fore: 1 should like to sce more articles 
Your magazine about the tse of popular 


POPULAR SCIENCE MONTHLY 


Diged_micrsgoes. as a hobby. Why. not 
sk your readers to. express. themselves on 
this subject? Tf enough replies are received 
Vm sure youl print more along. this line 
Come ony microscope fans, write to the 
Editor —ED.W., Rochester, N. Y. 


Please Tell This Flyer 
If He Holds a Record 


Ix A recent issue of Porviar Scrxce 
Moxniny Tread an anicle by Assen Jor 
‘anol in which he tells of students who Tew 
falone aiter brief instruction. He told of one 
Army lieutenant who soloed in three hours 
and twenty minutes. He ako mentioned a 
Heong fsland gel who soloed alter two ous 
and twenty-teven  min~ 

lites at dual controls, 
‘which ‘he calmed is: the 
record, TL have proof 
that T soloed after one 
hour and thirty. minutes 
instruction. T made three 
half-hour fights. with a 
transport pilot and then 

‘went up alone and flew 

for twenty minutes. the 

first time and for ten 

minutes the second. Is. there anyone who 
hhas beaten that record? Would like to hear 
from others on this matter and set me right 
if T am wrong in claiming this record 
AL, Marinette, Wis 


Who Are We to Sey 
You're Wrong About This? 


Pronanty like all your knockers and 
volunteee correspondence helpers, I could 
suggest changes in your magazine that T 
might like, Nevertheless, If you removed 
some part of the magazine to enlarge some 
‘other part, I feel sure I should miss it, and 
it would destroy the feeling that Porvtar 
Scurnce Mowtitty is well balanced and com 
plete as it is. Probably your editors have 
their prevent jobs because’ they know more 
bout the magazine than do the knockers.— 
) Great 


Mysterious Stone Doughnuts 
Used in Grinding Corn 


‘Tun mysterious stone doughnuts, shown 
ina recent isue of Porvtae Screnex 
Moxtuty and described as a_purzle to 
scientists, interested me greatly. Th 

tones, as shown in the picture you published, 
‘appear identical with stones possess whieh 
ere taken from Indian camps in Cofice 
County, Alabama, T also have two much 
larger stones im bowl shape, “These it seems, 
were used in connection with the two smaller 
‘ones to grind Indian comm and other rain, 
Possibly scientists have not noticed the 
various parts of this crude grinding. imple- 
ment. Tam told by old Indians inthis 
State that the stones were certainly used 
inthe making of bread—R.FS, Brewton, 
Ma 


That Radio-Controlted Plow 
Hits a Couple of Snags 


1 sown like to atk JJ. of Miles C 
Monty what be would do i hs vadio-con: 
itoted tractor plow struck rock and came 
Snooked, oe tha busch 

Gt Rosson thistle sid 
Sd placeed up the plow? 
Gr what would he do it 
the ela hand poe 
Seoutlar? What 

iis ado would he adjust 
fo vdean the dict of the 
Sard? Tt he had to fot 
low his poe wth 235 
Sting mchon he might 
fs well ride the tractor 
Snd'so save a litle“. R, Cathay, N, D. 
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Wet Moon and a Hot Fire 
Rout Old Superstition 


Ove subject that interests us out here in 
Michigan i the ellect the moon has on crops 
that are planted im either its light or dark 
phase. One farmer is sure postive that for a 
bumper yield root crops, like potatoes, should 
be planted in the dark of the moon and leaf 
crops, like cabbages, should be planted in 
the light of the moon, He abo says the moon 
should be consulted as to the best me to 
burn brush when clearing second growth 
timber land. "I decided to test this. One 
rainy day T stuck a newspaper into a pile 
(of brash and lighted it. It didn't catch with 
the frst match and I heard my superstitions 
fiends saying T was foolish to try and bura 
the brush during a rain and at the wrong 
phase of the moon, With the second match 
the paper caught, ignited the brush, and the 
whole thing burned merrily. What, Td like 
to know, has the moon to do with t?— 
JC.L, Tron Mountain, Mich 


After This, Belgium, You 
Better Behave Yourself 


Just read your article on the radium 
strike in Canada, No, Pim not_going to beat 
i for Great Bear Lake, but this gives me 

excuse to get something olf my chest. Fact 
our radium story merely emphasizes the 
fact that Belgium has, for a lon time, been 
a bad actor among nations. Ever since old 
Leopold got busy in the Congo and committed 
atrocities at which the world stil shudders, 
Belgium has been reactionary, sesh, and 
downright mean. Her attitude toward the 
irican radium  felds 
fand. the ‘humanitarian 


treatment of cancer fe 
characteristic. Why 
ddoa't the decent tations 
take those pitchblende 
fields away from ter 


anyone has a good word 
to si for Belgium, I'd 
be glad to hear it, because I Wke to be fair 
to everyone—C.CB, Masoo City, Ta. 


You Can See at Once There 
Isn't Room for Everything 


I wets to ask if you could not devote a 
section of your wonderful magazine to elec- 
trical experiments and things that can be 
made, such as novelty lamps? Alo lets have 

radio department with space given 
to “ravlio trouble,” “radio questions and 

"and “short wave data,”—J.S, 
ton, N. J 


Explanation of What Keeps 
Windmill Plane in Air 


West, V.VS, here is how the sutozico 
works: "The blades of an autogiro revolve 
about an axis (fixed to the fuselage of the 
aircraft), (ree to move up and down. o: 
Vorisontal plane by means of univerval 
Joints at the rotor hub. “The blades are in- 
lined so that when entering into the air 
stream, or advancing forward, they tave a 
negative angle of incidence determined by 
the speed the rotor is to turn to ive the 
woper lil. The angie of attack of the blades 
In relation to the air is such thet the blade 
entering forward i Bited up, or tends to 
fold up against the hub. However, the rota- 
tion of the vanes causes centrifural force to 
hold the blades extended. The lifting force, 
being perpendicular to the blades, is at an 
anale to the axis of the rotor (due to che 
rezative ancle of incidence), inclined forward 
from the anis. ‘Thus the blade, in addition to 
Uifting up, is ako lifting abead. ‘This force 
of Kiting snd pulling om the blade rotates 


it around the asis, and after a quarter turn 
the next blade takes its place, “The retreating 
biades also lift, but due to traveling with 
the ai stream ‘past the craft, give less lft 
than the advancing blades. “Thus they set 
at more nearly horizontal Jevel than the 
‘dvancing blades, causing the apparently Jop- 
Sided appearance seen in photos and in fight. 
—RDH, Atchley, Ind, 


A Little Applied Science for 
You Contract Players 


antl fn diary and’ don't get 3 esl 
tion pretty soon’ I'l be 
bugs.” Here “itis: Six 
tricks of a bridge band 
hnave been taken, leaving 
seven to play with cards 
distributed "as. follows: 
orth, heart, Sj spades, 
8, 95 clubs, ace, 9, 3, 2 
East, heart, 6; diamonds, 
10, 4; clubs, queea, 8, §, 
4." South, hearts, queen, 
2} spades, ,65 diamonds, 
‘ace, king! cub, king. West, heart, 43 spades, 
jack, 10; diamonds, 5, . 
‘South leads and is required to take six tricks, 
hearts being trumps, Lay this out and see 
hhow easy’ it is to take five tricks.” Hurry up 
and tell me how to take the sisth—JW.Ly 
Easton, Pa 


Turn Back to Page Twelve, 
Mathematical Puzzle Fans 


Purase print some more m 
ales on the “Our Readers Say 
believe that good puzsles of this sort requl 
a better analytic ability. than many of the 
Problems in. mathematics that are given in 
folleges—G.B., Portland, Ore, 


This Stamp Collector from 
Maine Has an Idea 


1 ae wring yo ths Iter 0 compliment 
you on your good work and to make a 
Retion. ‘There are many inthe United States 
‘cho are interested in. stamp collecting. o 
Philately. ‘Probably many more would. lke 
fo enter the ranks of the philatelits but do 
pot know how to start. 1 suggest that you 
have some expert prepare a series of articles 
siving the elementary facts of philately, T 

Iwavs read what “Our Readers. Say" first 
and must say that some contributors are 
‘certainly selfish in wanting a magazine with 
Just the things that they themselves ike with 
fo thought of the other readers, I hope the 
time never comes when T have to miss an 
fssue of your ‘magazine —P-LW., Cumber= 
land Milt, Me. 


You Might Ask the Boy 
to Stop Eating Cherries 


Tuave a rather perplexing question to ade: 
Ie the limb of a cherry tree under greater 


reaches out and pulle in the’ tip 
the lima than it ie when he is sitting in the 
fame place but is not pulling in the twigs? 
It no use telling you! 

what T have done’ on 
this problem, because 1 
work an hour and then 
feet right back where T 
Started. Ihave even 
‘watched a limb under 
the condition indicated 
Dut ‘have reached no 
conclusion. Maybe some 
‘of your readers will un- 
Gentand what T mean, 
fand be able to tell me 
the right answer in words we cam all under~ 
sand—RDT, Stamford, Conn. 
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Men and Women of America: 


RECONSTRUCTION 
Is in YOouR HANpDs! 


‘You have studied “depression” charts. 
” speeches. 


You have dreamed “depression” night- 
mares. 

If you are ready now to forget 
pression” and give a thought to faith, 


common sense and reconstruction, 
come with us through this page. 
1 First, some figures— 


By the end of 1930, the 
‘of America had reached the 


nandin 
sum of one hundred and ninety Pillion— 
fone hundred and #hi 
than in 1914, an increase of 71% 

Tn our savings banks and trust com 
fe have stored up more than 


y-four b 


Tn safedeposit 
places of all ki 
two more 
‘We have, ready for use, more than nine 
and a quarter million bales of cotton, 
valued at about three hh 
and four hundred and twenty 
bushels of wheat valued at m 
two hundred and fy 
We possess uncounted millions of feet 
ff unused lumber, tons of unused eoal and 
wool and steel 


‘What do these stupendous figures 
mean? 


in private hiding: 
we have a billion oF 


ven millions 


‘That America has more resources 
than the next six nations—and can 
stand on its own economic feet. 
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‘That, if these resources are put to 
work, instead of being allowed to lie 
idle, America will rapidly approach a 
normal condition and benefit all the 
other nations of the world by showing 
a way out, 


The Re-Employment Drive 
Is On, Too! 


In nearly 11,000 cities. and 
towns, local civie bodies, the 
labor organizations, employers 
ind commerce, and. 
the Legion, have 
Joined together to put men and 


in in 


making 
work. A 

ready after com: 
munity has reported employ- 
ment i Each new em- 


work, by spread 


ployee means a new purchaser 
for more products of more 
workers. That's the circle 
which leads to prosperity. Go 
to your local organized head- 
quarters and ask what you can 
do to help. 


Let's put this wealth 
to work —NOW! 


We're going to put this wealth to 
work—we're going to do the sort of 
thing we did in 1921, Back there, 
three years after the war, when the 
country was in the depths of economic 
despair, the War Finance Corpora. 
tion helped lead us into the light of 
tan unprecedented period of prosperity. 

“We steadied the situation,” 
Eugene Meyer in the reconstruction 
year of 1922, “by taking over the 
slower loans that were good, remov- 
ing the necessity for forced liquida- 
tion and putting the banks in position 


to carry their customers for a longer 
period and to make new loans where 
adequate security could be obtained 
But our loant have done more than 
this—they have provided that element 
which is so necessary in all businesses 
—the clement of confidence.” 

‘The Reconstruction Finance Cor- 
poration, of which Mr. Meyer is 
Chairman and General Charles G. 
Dawes is President, has been empow- 
ered to use a vast fund of two bil- 
lions of dollars to relieve credit 
stringency, to strengthen the sinews 
of business and to restore faith. 

Let's get behind it and push! 


ASSOCIATION 


“As the most nearly self-contained nation, we have within 
our own boundaries the elemental factors for recovers.” 


(eves the Recemendation of the Conmsitie on: Unenrioys 


" 


os of the Peesdoet's Orsanisation on Unemalopment Relief) 
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MYSTERY OF 


Puedes 's Lost Empire 


SOLVED AT LAST 


{ronomy, mathematic, architecture, and 


arved upon stone 
‘that the Mayas 


1 that reached 
'p. 300 and 600. 


eet 
tthe people who carved it 


ROBERT E. 
MARTIN 


‘Hee the new an eo are oath into string Jertapeiton an uti tend tthe ban ofthe ving of «tem 
ied by the vanished Mayas, whose living descendants can be seen on the steps, centuries before Columbus set ball 


415 


amid intensely cultivated farms. They 
built towering temples to. their gods; 
splendid palaces for their kings; massive 
public buildings; huge astronomical ob- 
servatot 

‘The Mayas were the Greeks of the 
West, As sculptors, painters, craftsmen, 
and jewelers, they surpassed’ the ancient 
Egyptians. They produced handsome pot- 
tery, and ‘were highly skilled in. spinning 
and ‘weaving. They were astute business- 
men and thoroughgoing farmers. Across 
their swamps they threw stone causeways 
that have proved better time-fefiers than 
the famous roads of the Romans. Above 
all, they were marvelous mathematicians 
and astronomers. Be- 
cause of their amaz- 
ing command of those 
sciences, they were able 
to devise a calendar su- 
petior in accuracy to 
our own, 

For centuries, the 
Mayan Empire and its 
cultured people pros: 
pered, But between 4, 
580 andl 630, when the 
country’s civilization 
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‘was at its height, and its 
population numbered more 
than 14,000,000, the May- 
Sree ee 
sare Re "tk 
ee ors 
to the ravages of the 
the last twenty years that 
persistent digging has 
‘brought back to light a 
number of these priceless 
relics. 
the fateful fifty years of 
the collapse. The survivors 
fled from their Guatema~ 
Jan homeland. Some settled 
os 
America. Others migrated 
to western Yucatan. Here 
Sgt at 
ie ean 
this so-called Second Em- 
pire never recaptured the 
Ea Sh ten 
long had fallen victim to 
the warlike tribes of the 
See 
stroyed the 


‘Mayan Empire? 
kind of ‘calamity’ be- 
fell this keen, pro- 


race of which 
nothing remains to- 
day but a handful of 
poor, illiterate In- 
dians? Investigators 


the agencies that wrecked 
the ‘Mayan’ Empire. In 


tow known as the Temple of Wart 
“Dotogiro that careiedaclentst (0 the ruil 


who have tried to solve the mystery have 
advanced various theories. Some laid the 
collapse to a long and suicidal civil war 
Others believed a blight withered the May- 
an crops and a great famine swept away 

vast portions of the population, Stil 

others reasoned that an epidemic, prob- 
ably of yellow fever, a series of earth- 
quakes, oF a drastic’ change in climate 
‘were responsible for the tragedy, 

All this admittedly was guess work, No 
facts ever were brought forth in support 
of any of these hypotheses. Now, for the 
first time, an expert offers an explanation 
based not on speculation but on carefully 
collected evidence. Dr. Cooke, the man 
‘who gathered it and worked out the new 

‘a member of the U. S, Geologi- 
cal Survey. He recently returned to this 
country alter many months of exploration 
and study of the Petén district of Guate- 

t Mayan 
Empire. The investigation was made at 
the instance of the Carnegie Institution of 
Washington 


DKE found the secret in the swamps 
‘and marshes that constituteabout forty 
percent of the old Maya country, now 
gain an almost impenetrable and’ unin- 
habited wilderness. He made a close study 
of the soil and formation of these bogs, 
‘or bajos, and of the uplands surroun 
them, The lowlands are flat, muddy plains, 
overgrown with gnarled, stunted, thomy 
trees, that are flooded during ‘the six 
months of the rainy season, ‘The uplands, 
rising at some points to a height of hun: 
‘dreds of fect, ate wooded with large trees, 
including mahogany and chicl. 

His survey of the terrain and his tests 
of the composition of the soil led the ge- 
‘logist to these conclusions: The marshes, 
at the time of the Mayan Empire, formed 
fa system of deep, clear lakes. The Mayas 
built their great cities and tilled their 
farms on. the surrounding hilly shores, 
where their jungle-covered ruins are found 
to this day. The lakes they used for navi- 
ation, shipping their farm produce and 
Articles of commerce by boat, from. settle- 
ment to settlement. This, incidentally, ex- 
plains how they solved their transportation 
problem, for so far as is known they had 
no beasts of burden and, with all the 
Feauity, they never invented the wheel, 

‘As the Mayan population increased, the 
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eared more and more of the 
fields for th 
‘exposing the rich, black 


lands to make 
other crops, th 


foil to the torrential tropical rains that 
drench the territory during six months of 
the year, The fine, fat lands gradually were 
eaten away and’ washed down into th 
lakes, which eventually became mere mud 
holes, unfit for navigation, 

Here, then, were two factors that might 
well impoverish any country—soil 
destroying fertile farm lands; and cessa 


tion of transportation, killing commerce. 
‘Those conditions, though they might re- 
duce a prosperous nation to poverty and 
even famine, could not wipe out millions 
‘of people inthe space of half a century 
Disease did the rest. The silting of the 
lakes changed them into pestilential breed- 
ing places for mosquitoes that spread 
‘malaria and yellow fever among the pop- 
ulation, In the fifty years of the collapse, 
epidemics of these diseases must have 
swept over the Mayas, Powerless to stem 
the tide of death, the terrified survivors 
fled from their plague-stricken country. 
Such, in brief, is Dr. Cooke’s explana- 
tion, Leading authorities on Mayan his- 
tory agree that it furnishes the first logi- 
cal and acceptable solution of the age-old 
problem. Dr. Clark Wissler, curator-in 
chief of the Department of Anthropology 
of the American Museum of Natural His- 
tory and a recognized expert on ancient 
American culture, whose interesting dis- 
cussion of Stone Age civilization is pre- 
sented in another part of this issue, em- 
Phatically endorses Cooke's conclusion: 
“There is no doubt in my mind,” 
Wissler told me the other day, “that Dr. 
Cooke has found the solution of the May- 
an mystery. We always suspected that 
either famine or disease, oF perhaps both, 
hhad a great deal to do’ with the Mayan 
collapse, but there was no scientific basis 
for these speculations. Dr. Cooke has sup- 
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plied the facts we have been looking for. 

‘Now that we have them, itis easy €0 
ure’ what happened to. these people 
Natural forces deteated them. They were 
hit by a terrific depression compared. 10 
which our present slump is a boom period. 
From masters of fine, ferile acres, they 
hheeame poor dirt farmers, and finally 
found it practically imposible to raise 
anything on their stony fields. 

feanwhile, the filling in of thei lakes, 
which robbed ‘them of their best. means 
of transportation, made life toilsome and 
dificult for them. They had no dray or 
pack animals, and no carts or other land 
Nehicles, "So, when their lakes became 
muddy bogs, they had only one way of 
Carrying their provisions and merchandise 
from place to place—-on the backs of men, 
Destitute, bewildered by misfortune, half 
starved, they lost tl stip long before 
malaria’ and yellow fever dealt them the 
Finishing blow. No wonder they left their 
country and tried to start life afresh in 
other places.” 

In commenting upon the preliminary re- 
port of Dr. Cooke's studies, Dr. A.V 
Kidder, head of the Division of Historical 
Research of the Carnegie Institution, de- 
clared. the geologists conclusions to be 
entirely plausible. A similar opinion was 


Cn ‘ILIZATIONS rise and fall 
and the history of the world re- 
cords the passing of many of them. 
What is it wiped out the once 
and 
passing are suggested in the draw= 
the le 


mighty nations whose rise 


ing at #? This article, 


Sounded on lately discovered facts, 


tells why Mayas lost in their fight 
with nature, It is possible the 
others also perished because en= 


vironmen mged and they could 


not meet the new conditions, 


cn Tulane Wal 
ale in Chicago text 


expressed by Dr. Oliver Ricketson, Jr 
‘who for the past five years has been in 
charge of the Institution's excavating ac= 
tivities in Mayan territory. His own exten- 
sive observations in the ‘field, said Dr, 
Ricketson, had convinced him that there 
was a mais of evidence in substantiation 
of Dr. Cooke's theory. 

Dr. Herbert J. Spinden, curator of eth- 
nology of the Brooklyn Museum, who is 
Considered the foremost authority on 
Mayan culture, amplified Cooke's findings 
with an interesting interpretation of the 
workings of the Mayan mind. Dr. Spin- 
den has made fifteen trips of exploration 
in the country of the Mayas and has d 
voted many years to the work of decipher- 
ing their famous calendar. 
all other Central American peoples, 
Dr. Spinden told me, the Mayas were fa- 
talists, It is true that they had an amazing 
Knowledge of astronomy, but their priests 
used this knowledge to control the rank 
und file by playing upon their superstitious 
fears, It is likely that, just about the time 
the events described by Dr. Cooke began 
to happen, the priest-astrologers saw 
portents in the sky. They made dire pre- 
dictions, and the natural phenomena that 
followed seemed to justify these gloomy 


prophecies, This (Continued on page 116, 


” 


Trapped by 
BLACK LIGHT } 


Reports of a strang 
house of mystery” in Germany’ 


Feached this country not long 


By ago. Here, it was said, cameras 


That could see in the dark and 
fy secret electrical apparatus 
MB) betrayed the trickery of spiri 


tualistic mediums, Our Berlin 
€orrespondent investigated this 


extraordinary laboratory, arid 
the accompanying article fs 


the result, 


By 
Rene Leonhardt 


feaeh the table's edge, she told investigators 
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‘This acous 


glass lens in the camera. Sitting at a 
table in the darkness is the medium, wear- 
ing tinted goggles as a protection from 
the rays. Every action of the medium is 
photographed, together with the face of 
a second-clock and measuring sticks 10 
supply data to accompany the pictures, 
This apparatus demonstrated not long 
ago how easily some “mediums” innocent. 
ly deceive themselves. A wom 
at the laboratory and assured D 
der that she was “psychic.” In the en- 
couraging darkness of the laboratory, she 
made small tables rise fram the floor by 
lacing her palms 
picture of the performance m: 
darkness by invisible light re 
woman as a crude trickster. Her thumbs 
were plainly visible beneath the table's 
edge, and she merely lifted it with her 
hhands. Shown the photograph, she be- 
came indignant. She insisted ‘that her 
thumbs had nothing to do with it, but 
could not explain why they were there. 
A skillful “medium” can perform baf- 
fling tricks even though each of his hands 
is apparently held by an observer during 
the performance. Sleight-of-hand may 
enable him to free one of his arms, leav- 
ing the observers unwittingly holding on 
to each other. Then horns begin to sound, 


fe trouble nding 


and ghostly fingers brush the observers? 
aces. Dr. Schroeder has devi 

‘of “electrical chaining” frot 
best sleight-of-hand artist cannot escape, 
The medium is made a part of a delicat 
electrical circuit, which includes the 


body will close the circuit and take a 
flashlight photo revealing the trickery. 

‘One experiment in Dr. Schroeder's 
strange laboratory provided a real m; 
tery. During a scance with a noted me- 
dium, the observers were startled by a 
ghostly cry, unlike any that human voice 
‘or mechanical means might produce. All 
the observers’ impressions tallied, with the 
‘exception that one man was not certain 
he bad heard the cry. That gave Dr. 
Schroeder his clue. He set up a micro 
phone and sound-recorder in the room, 
and repeated the seance. The samé weird 
ery was beard in the midst of the pro- 
ceedings. When they were over, Dr. 
Schroeder eagerly examined the sound 
record, There was not the slightest trace 
of the strange noise, although the voices 
of everyone present’ were plainly recog 
nizable. Only one conclusion was po 
sible—there had been no cry! 

Such a mystery is not impossible of 
explanation, At best the human eye and 
‘ear are imperfect recording instruments, 
and they ate wholly unreliable in a dark- 
ened room and under the strain of excite- 
ment, How a medium can hoodwink an 
entire group of persons at once is harder 
to explain—yet it is a recognized phenom- 
enon called “group suggestion.” 

There is no tricking a soulless group 
of scientific instruments, such as Dr. 
‘Schroeder has assembled’ in_ his labora 
tory. Day by day, he is learning the truth 
about the frauds of fake mediums, 


19 


NTARTING from almo: 
every city and Lown west 
the Missouri River an 


tof the Sierra, Nevada 


5,000 men te invading the moun: S%%,° 
ains and deserts of the West. Tha'men 
From, the Indian villages of Can- the 
ida, Mexico, and South America, sn 
A similar force, nearly eq = 
thumbers, is afield, ‘They started serspe 
that October and they’ are of th : 
trail of silver, ep 


century. Th 


fe silver is. coming 
back to stability and to purchasing power 
in the markets of the world, 

This army of prospectors, surpassing 
in number any that has gone into the 
waste lands since the Alaskan gold rush, 
is traveling in airplanes and automobiles, 
steamships and trains, though by far the 
ireater number are walking behind patient 
little burros, just as the Phoenicians did 
when they Sought silver in Spain, more 
than twenty centuries ago. 

‘More than $5,000,000 has been expend- 
ed by their backers and themselves in 
the United States alone in outfitting 
the pioneers. of the latest silver rush. 
Probably twice as much has gone into 
the more extensive equipment of the 
“plateros” and ‘‘dorados” who are pene- 
trating the mountains of Mexico and 
South America, These figures come 
state mining bureaus, the larger mine- 
operating corporations, and individual 
engineers, who also. furnish the estimate 
of the number of silver prospectors now 
afield, Though the mining and refining 
of gold and silver have undergone great 
improvements in the last fifty years, the 
prospector’s pick and shovel, pan’ and 
rocker, still are the only adequate tools 
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for the discovery of the 
metals. 

Tf one prospector finds 
another “Comstock” in 
the United States, or an- 
other “Potosi” in B 
ia, be will enrich the 
world by more than 
quarter of a billion dol- 


ten years after the di 
covery of gold in Cal 


the rocker, it proved to 
be a grayish-white metal, unlike the gold 
which they were seeking 

‘They sold this claim for a sum reported 


at $1,200 to $1,300. In the next thirty 
years, it produced more than $300,000,- 
(000 ‘worth of silver and gold, and is 
remembered in mining history as. the 
Comstock Lode, the richest body of silver 


"sot yet wholly Sigh 


ever unearthed in the United States, The 
prospectors clung to their placer gold 
claim, which soon ended in nothing, and 
both died in extreme poverty. The’ only 
other silver mine in the world that com- 
pares with the Comstock is that near 
Cobalt, Ontario, Canada, where the ore 
runs as high as 200 pounds of pure silver 
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Szarts New Rush in West 


to the ton, far more valuable than the 
average gold ore worked at a profit. 

‘Three centuries before the Comstock 
overy an Tndian,goaherd, clamber- 
ing up a mountain in. Bolivia, A 
shrub’ up bythe roots and saw his own 
face reflected in a band of shining white 
metal, early. two feet wide. Thus was 
Tound the Potosi mine, from which 
approximately half a billion dollars’ 
worth of silver, with some millions in 
gold and other millions in lead, have been 
taken, 

Pedro Navarro, a Mexican mesti 
tmuleteer, camped one night on a’ moun 
{ain trail near Guanajuato, He rested the 
flat slab of slate on which he toasted his 
tortillas on half a dozen. other small 
stones. When he put out his fire, he no- 
iced that one of the stones was “shining 
while,” softer than the others. and could 
easily be cut. Not far from the trail, he 
found the vein of almost pure silver "more 
hana meter (39.37 inches) in width,” 
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the old rec- 
ris, and reported his 
find, with samples, in the 
wn, Work started on 

‘mine but the In- 

s rose and drove out 
the Spaniards. Since then 


hat Vein has never been 


Ns are now used to ext out Blocks of the ore rediscovered. 


‘The history of silver 
is studded with lost mir ‘Tunnels and 
ditches, where prehistoric Indians. “go- 
phered® for surface silver, are found from 
Patagonia to Alaska. The Chinese used 
tilver more than 4000 years ago, The 
Greeks and the Romans made their wine 
goblets of electrum, an alloy composed 
‘of twenty percent gold and eighty pa 
Silver. So far as we koow, the Lydians 
‘were the first to coin gold and silver as 
money, and the rich silver deposits of 
‘what is now Spain brought on the Punic 
Wars between Rome and Carthage. 


OX ‘ounce of silver, costing thirty-four 
to thirty-six cents to produce, and 
worth about forty cents in gold, has been 
Gran into a wire more than three miles 
long and hammered into a leaf one-ten- 
thousandth of an inch thick. Silver is the 
‘most malleable of all metals except gold and 
the most ductile of all except platinum, 
If it were cheap and plentiful, it would 
replace copper, since it is the most nearly 
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perfect conductor of electricity known, 
Nearly three quarters of the world’s 
population uses silver for money, yet only 
fone third of the world’s production is 
coined. In the United States, the main 
use of the ap $35,000,000 
worth of silver mined each year is in 
industries, arts, and sciences. One tenth 
‘of all this production goes into the ma 


facture of photographic films and papers, 
From it may be made one of the most 
dangerous and powerful of explosives, sil- 
ver. fulminate, “which, when dry, ‘will 
explode if, touched with a feather. 

Silver always has run gold a close race 
for value of production. All the mines of 
the world, during the 433 years from 1493 
to 1928, produced $21,120,298,527 worth 
‘of gold; "and $18,521:220,049' in silver, 
‘or about $2,600,000,000 less. Yet only 
1,021,655,069 fine ounces of gold were 
mined to make the total, while nearly 
14,500,000,000 ounces of silver "were 
mined, ‘Today, there is approximately 
leven billion dollars worth of gold coin- 
age in the United States, while itis impos- 
sible even to estimate ‘the value of the 
silver coinage of all the countries using 
this metal 

‘When the prospector has found his sil- 
ver vein, only the most adventurous part 
of the production of silver has been accom 
plished. Then comes one of the most 
interesting (Continued on poge 117, 


a 


10,000 Aircraft Patents 


By Captain 


EARLY 10,000 aircraft patents 
hhave been issued in the United 
States alone, Yet, they fail to 
answer a number of problems 
designers ae seeking to solve. Any one of 
1 dozen inventions will be worth a for- 
tune to the man with the right idea—if 
hhe can steer clear of three pitfalls that 
entrap most designers of aerial innovations. 
A few years ago, an inventor came to 
me with a plan for preventing the for- 
imation of ice on wings. His, scheme 
to have pipes running back and forth 
inside the wings, carrying hot exhaust 
fases from the engine, It was not an 
original idea, and future ships may have 
hollow boxes of stainless steel forming 
the leading edges of the wings for exhaust 
pipes. When I asked the mechanic how 
much his metal tubes would weigh, he 
replied: “Ob, not much.” ‘Then we fix 
tured it out and found the “not much” 
was considerably more than 400 pounds, 
2 prohibitory, eure 
first thing every inventor in the 
field of aircraft should remember is that 
each ounce of added weight is important. 
T recall one case in which engineets spent 
two whole years in research work in order 
to cut down the weight of a big ship only 
160 pounds, Every ounce that can be 
taken out of the weight of the structure 
‘goes in the pay load, or passenger and 
freight carrying capacity of the plane. 
Consequently, the first question a manu- 


‘and test flying, I have seen hundreds of 
ingenious devices lose out because they 
weighed too much. On a big 18,000-pound 
passenger plane, like a Curtiss Condor, a 
saving of 600 pounds seems small. It is 
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only one thirtieth of the total weight, But 
it is one sixth of the passenger load and 
means that the income on every fight 

oud be increased « sixth witbout any 
ad ‘operating expense. 

Every pound that is added to the 
weight of the ship must be subtracted from 
the pay load it wil cary, In this constant 
battle to increase the carrying capacity 
of planes by reducing their weight, heavy 
innovations are sure to be refused. 

"AC the same time, strength cannot be 
sacrificed. Usually, ‘when an invention 
is light enough, itis too weak; when it is 
strong enough it is too heavy. In cal- 
culating strength, the inventor must not 
only consider the strain. his device will 
stand when first installed. He must also 
know what it will bear up under when 
parts begin to wear and wobble. The 
snapping of a small part in the air may 
throw an extra strain upon a larger part 
and result in a serious structural failure. 
The inventor should always be sure his 
invention is strong enouzh. 

‘On one big ship I tested, the tail was 
designed to move on two large bear- 
ings. As they wore away, little by little, 
the increased play allowed the tail to 
shake, putting sudden extra strains upon 
the structure. It required frequent tight- 
ening of the bearings to keep the ship in 
good condition. Any feature of a plane 
that demands frequent adjustment is bad. 
Tnventions so complicated that they may 


PRACTICALLY every aircraft invention 
that fails to get serious consideration is 
ejected because the inventor neglected 
to observe these cardinal rules. They are 
so important that I put them at the begin- 
ning of this article. If you nail them up 


Can YOU Invent One of These? 


Famous Test Pilot Describes in This Article 
Twelve Major Inventions That Flyers Need: 


1, Variable Wings. 2. Free Wheeling Propeller. 
3. Light Seaplane Anchors, 4. Amphibian Landing 
Gear. 5. Substitute for Wheels. 6. Motor Silencer. 
7. Take-off Device for Flying Boat. 8. Gas Gage. 
9. Landing Light. 10, Blind Flying Indicator. 
11. Wiper for Windshi 


1d. 12, Stable Helicopter, 


Frank T. Courtney 


‘ea the wall of your workshop before tack- 
ling the inventions aviation is looking for, 
they will save you time and grief, 

‘An English mechanic, several years 
‘ago, brought me plans he had worked 
out for a queer “grasshopper” fying 
machine, It was a tractor biplane with 
Tower wings designed to fold back along 
the body when the ship was in fight, 
changing it into a monoplane and thus 
reducing resistance and increasing speed. 
The dificulty was that when the wings 
were braced sufficiently to withstand the 
sudden shifts in pressure, as the surfaces 
swung backward through an arc, they 
became so heavy the idea was impracti- 
cable, Some scheme for changing the 
area of wings in flight, without adding 
to the weight, is one of the most needed 
ideas in aviation. So, we will put at the 
top of our list of wanted inventions: 


I. Wings of Variable Area 


A MANE can never go as fast on the 
round as it can in the air, Consequently, 
it needs more lifting surface at the take- 
off than it does in flight. A machine that 
could expand and contract its wings like 
bird, decreasing the area in ight and 
increasing it, at the take-off and 
would be a big step forward. 
Hundreds of inventors have tackled this 
problem, Some have produced sliding tips, 
others swinging tips, and still others 
adjustable extensions that could be moved 
in and out at the rear of the wings, 
Practically all of them required gears 
and bracing that weighed so-much. that 
the added surface needed to support this 
extra weight more than offset the advan- 
tage of the invention, It is known that 
the added area should come at the tips 
rather than the back of the wings. When 
the wings are made wider, instead of 
longer, the drag, of resistance in passing 
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leave Big Problems Unsolved 


through the air, increases rapidly around 
landing speeds, 

Pethaps the development of some super 
light-and-strong metal may make it pos- 
sible to construct variable area wings that 
weigh no more thin present. supporting 
surfaces, Inthe engines that powered 
some Schneider Cup racers, the’ pistons 
and some other paris, were made of 
‘magnesium, This metal is light and hard. 
Its defect is that it cortodes easily. Sea 
water eats into it as acid eats into tin 
However, new noncorrosive magnesium 


RUDDER STEERS PLANE 
TORIGNT OR LEFT 
[GF 


HADIATORS on fk 
SSRN OF WINGS: 
COOL MOTORS 


MOTORS OVEKAT 
IN SOUNDPROOF 
COMPARTMENTS 
nirvana 


HOLLOW STAINLESS 
SSTEEL SPAR CARRIES 

EXHAUST OASES FROM 
MOTOR TO MELT ICE ALONG 
LEADING EDGE OF WING. 


POKTOON AND ENDLESS TREAD 
PeRmir LAND AND WATER 
TAKE-OFF AND LANOING. 


PONTOON TANK. 
WOLDS FUEL 


Severin ALL 


AIR CONQUEROR OF TOMORROW 
uegesting the trumphant plane of 
the future, shows. the many” devices 
changes that are still needed (0 ive 
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alloy, called MG7, has just_ been an- 
nounced in Germany for aircraft use. The 
mictal that appears at present to be the 
test combination of lightness and strength 
is beryllium, a laboratory product literally 
worth its weight in gold, Some aircraft 
te that when the price 
“ray wuld” drops to $80 
2 pound, it will pay’ to use a beryllium 
alloy in the framework of planes, 
IL. Free-Wheeling Propellers 
Axorurx badly needed innovation is 
“free wheeling” for propellers. When an 
engine cuts out in the ait, the wind Keeps 
the propeller whirling. against’ the drag 
of the balky engine. This slows up the 
blades, adding tremendously to 
tance in passing through the 


SA, Toes hen one wing-engine tops on 


@ triemotored ship, the 
Sher two. rete wet 
only have to the 
plane in the air but also 
have to drag along the 
revolving blades that 
tum over the dead power 
plant, Some sort of sim- 
ple “free-wheeling” 
vice in the transmission 
line that would allow 


Yaipoo 
PROPELLER 
SUPPORT 


the pilot to disengage the propeller from 
the ‘engine and let it spin free, if the 
motor quits, would be an improvement 
welcomed. by airmen, This innovation 
‘must be light, adding litte weight to the 
plane; simple, reducing the danger of its 
getting out of order; and, also, strong 
enough (0 transmit the power 


III, An Anchor for Seaplanes 


Wuex the DO-X few across the 
Auantic and then cruised up along the 
coast of South and North America to 
New York City, it carried at the nose 
of its huge flying boat hull a big metal 
anchor resembling those on ocean liners, 
‘The bigger the seaplane, the larger and 
the heavier the anchor required to hold 
it when it is floating at rest on the water. 
In flight, this heavy moor 

bbe taken’ along, eating up power and cut- 
ting down the load the plane can carry, 
In the “wanted” column of inventions is 
a new kind of anchor for flying boats and 
seaplanes that does not depend so much 
‘upon weight for its holding power. 


IV. Amphibian Landing Gear 


Lnncrxe a nine-ton truck going a mile 
4 minute over a rough field, That i 
sort of strain the landing gear on a big 
plane sometimes has to stand, The diffi- 
culty in designing amphibian machines, 
able to come down either on land oF 
water, is to get the folding or lifting 
mechanism of the wheels strong enough 
without making it too heavy, 
Hundreds of am- 


GeAR-oniven hibian gears have 

vasiasce-riten heen Invented. 

mnoresa Scores have been 

bull.” But none. is 

completely. satisiac 

‘receaerung’ tory, An entirely 

Mevice MewASES new type of amphi 

PROPELLER FROM = ian landing equip- 
BEAD MOTOR ment is needed. 


. In one of the early 

| euevaron seaplane competl- 

Sees puwe tions, before the 

UpOR DOWN (Continued om page 
119) 


AILERON PRESERVES: 
SIDEWISE BALANCE 


wine TIP SUDE SIN, 

AND OUT TO CHANGE 
AREA OF SUPPORTING 
SURFACE, 


FIRE TRUCK HAS BIG CRANE 


Besines the usual complement ofthe ex 
Linguishers, a new vebicle put into service 
by Goran hese cards & body crane. 
‘The truck i expected to prove tful in 
towing endangered automates to 9 sale 
CGatance from fre endfor her 
tmerpeny asks where a powerfl 
foistisrequired:Thecranccanhit, 
fre tons 


| ‘now part of 
el@g 


ONLY LUCK CAN WIN IN 
NEW ELECTRIC GAME 


Pune chance controls an amusement 
vice known as the “thyratron speed tray 
recently designed by neers, 
‘The object of the game 
representing an automobil 
without lighting any one of three lamps. 
Should a player succeed, he is said to have 
‘escaped the speed trap,” Usually, however, 
flight flashes upon one of three figures, 
bearing legends, "Constable Thyra fines ten 
dollars,” "Sheriff Thyra fines twenty dol- 
Jars,” and“ Judge Thyra fines thirty dollars, 

As the ball ‘rolls down, it, successively 
closes three electric circuits leading to as 
‘many thyfatron or vacuum tubes, which act 
a relays to operate the lamps. Because of 
‘an ingenious combination of direct andalter- 
nating current supply coupled in series to 
each tube, whether the tube operates at all 

pends upon the point at which the ball 
ches the alternating current cycle. 
anges sixty times a second, and luck alone vice does the rest. The fifty 
jermines whether it will reénforce or can- numbers may be changed at 
the direct current at the moment the ball any time, to corespond with 
kes contact. ‘ct Rity mombers anew Tish 


OLD MINE NOW DANCE HALL 


Wares inhabitants of West WinSeld, Pa., go to a dance or a bask 
ball game they descend 300 feet underground. Thi 
Of the most unusual in the world, isa thirty-by- 

abandoned limestone mine. Social and athletic events a7 
slare of electric lights strung along the rocky walls 


stead, he went the telep! 
engineers one better an 
vented an automatic di 
‘Stops, on this device, are p 


most frequently called, A 
knob on top of the attach. 
‘ment is moved to the desired 
number, Pressing a thumb 
lever at the front of the de- 


PRINTS WITHOUT SETTING TYPE 

Axyrooy can operate a new machine that prints 1,500 
show cards 2 day, for it works as easily as a typewriter, No 
setting of type is necessary. The device is provided with a 
row of holes, each rep a letter or figure, The de- 
sired character is printed by moving a punch over the proper 
hole, and pulling a lever forward. Cards may be printed in 
two colors at a single operation. According to the inventor, 
the device prints signs ata fraction of the cost of ordinary 
printing, and turns out work of more finished quality than 
could be done by hand. 
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Watar it takes to transport 5,000 pounds 
of freight through the air is shown in the 
Photograph, above, of Germany's latest 
cargo plane. Yet a load of this enormous 
ssize may be carried at a substantial profit, 
according to the operators. So large is the 
single-motored air giant that it has two rud- 
ders, mounted one above the other, and 


SIX CAR AIDS IN ONE 

‘Stx automobile accessories are combined 
in a single new attachment installed on a 
car's front fender. There isa driving mirror 
and signal arrow to 
indicate turns, a side 
floodlight, a small 
white lamp providing 
4 parking light that 
can be reversed to 
serve asa t 
light, and enti 
isa fender gu 


Mounted on 


x 
vying parachute 


PLAN AIRPORT IN RIVER TO LET PLANES LAND IN CITY 


Bare with fs 


A wew scheme enabling 
airplanes tolandin theheart 
fof a great city, instead of at 
airports in distant suburbs, 


has been suggested by a 
young French architect, An- 
re Lurcat. He proposes the 


erection of an artificial is- 
land resembling the deck of 
an airplane carrier in. the 
middle of the Seine River, 

Paris. With 
such a terminal, airline pas- 
sengers could land in the 
of the Eiffel Tower 
thin a few minutes’ 
ride of the business cente1 
according to Lurcat, Si 
Jar mid-river landing fel 
might solve the air traffic 
problem of New York and 
other large cities situated 
fon rivers or other bodies 
of water. 
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AIR FREIGHTER TO CARRY 5,000 POUNDS 


special ailerons to give it the necessary 
amount of control surface. 

Equipped for a flight, the big Junkers 
plane carries more than’a ton of gasoline 
and_175 pounds of ol. Its total weight, 
loaded, is more than seven tons. The body 

ll-metal, and a 1,000-horsepower engine 
Arives the freighter of the skies, 


NEW AIRPLANE FLARE 
HELD BY PARACHUTE 


Carr, C. P.M. Caaatuens, World War 
ce and former pilot of the Royal Flying 
Comps, recently journeyed to the middle of 


the Atlantic to Lest a new parachute flare he 
has invented for aviators, Fired from a pis- 
Col, the flare does not ignite until it reaches 
lerablo elevation. Then a parachute 
‘ns and keeps it in the air for as long as 
threeminutes,while 
it burns with alight 
‘of from $0,000 to 
500,000 candle~ 
power. Thedesigner 
declares it a much- 
needed aid in mak- 
inga forced landing 
atnight. Because of 
the delayed igni- 
the flare can 
be fire 
a plane 
bout looking fora 
landing space. 


‘Airplanes may land almost in the heart of cities with an airport set upon a river as is proposed forthe Seine, Paris 
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PUT CARS ON STILTS TO TRAVEL FLOODED ROADS 


Watex flood waters recently inundated 
towns in the Yazoo River region of Missis- 
sippi, ordinary automobile traffic was 
brought to a standstill. But a few resource- 
ful inhabitants of Greenwood, Miss., had 


their cars raised upon “stilts,” so that the 
body rested several feet above the under- 
carriage and wheels, Then they splashed as 
they pleased along t 
truck owneralso engaged in a ferry business 


RADIO PIANO GIVES PIPE ORGAN TONES 


AIR PROPELLER DRIVES BIKE 


Destarxe something unusual in vehicles, 
a mechanic of Kensington, England, built 
himself an air-propelled bicycle. Instead of 
boeing connected to the rear wheel, the 
pedals are linked through a sprocket an 
chain to a huge propeller at the rear of th 
machine. With this strange 
apparatus, the builder de~ 
clares that’ he has attained 
speedof fifteen milesan hour. 
Itishis contention that driv- 
ing the propeller with the feet 
requires less power than is 
necessary on the ordinary 
‘machine, This, he says, ispar- 
ticularly true in climbing hills 
or in riding into the wind. 
However, be admits itis 

sity rather than a prac- 
tical invention. 
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Toxes varying in timbre from the tinkle 
of a music box to the sonorous voice of an 
‘organ come from an amazing new type of 
piano invented by Benjamin F. Miessner, 
radio engineer, of Short Hills, N. J. It per- 
mits piano effects hitherto impossible, in- 
cluding a “swell” produced with an organ- 
like pedal. ‘The new piano has no sounding 
board, and when the hammers strike the 
strings, the vibrations are picked up electri- 
cally and amplified, and are heard through 
1 loudspeaker. This permits control of the 
timbre through a series of stops in front of 
the player. 

‘According to the inventor, his instrument 
could be placed on the market at a cost lit- 
te, if any, higher than that of the ordinary 
fine piano. He foresees that a new school of 
composers ‘will arise to write music espe- 
cially for instruments of this type. 


to carry motor tourists past the flooded re- 
sion. State highway officials objected when 
he ferried a loaded gasoline truck for eight 
miles, and forced him to quit because the 
combination of water and heavy loads was 
crumbling the road surface, 


BIG BIBLE IS STAGE TO 
ILLUSTRATE SERMONS 


To ataxe his sermons on the parables 
more vivid, a Cincinnati pastor has con- 
structed a stage in the form of a Bible, ten 
feet high, and set it up in view of the con- 
sregation. It is closed during the beginning 
of the service, but when the text is given 
‘out, the Bible is opened. Then, with colored 
lights for illumination, living characters en- 
act the scenes touched upon in the sermon, 


REAL BALL LIGHTNING 
MADE IN LABORATORY 


Baxt lightning, one of the most myste~ 
rious of natural phenomena, is reported to 
have been produced synthetically in a labo- 
ratory at Leeds University, England. By 
passing high-voltage electrical discharges 
through a smoke cloud, the experimenters 
‘were able to obtain balls that seemed to 
float in the air. 
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WATCH SET IN CAMERA 
SHOWS TIME OF PHOTO 


Ose of the simplest of attachments to 
record the image of a watch upon a photo- 
graph, for timing sporting events, was re~ 
cently’ devised by an ingenious Richmond 
Hill, N, Y,,news photographer. He mounted 
‘a special watch with a large transparent dial 
and a tiny movement on his plate holder, in 
front of the sensitive emulsion, as shown in 
the lower photograph. Every picture conse~ 

ly bears the time stamped upon it 


stem wind, lik 
structed the view, s0 this timer was built to 
order by a jeweler to wind and set from the 
front, It is called the first of its kind, 
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ELECTRIC ALARM FINDS HIDDEN PISTOL 


No pensox carrying = p 
can walk undetecte 
electrical “bandit 


cently demonstrated 


Shutter elicks, taking 
raph of the suspect 
“The brains of the device is 
radioclike apparatus housed 
‘small suit case and conne 
toa pair of magnetic coils 
placed on either side of 
or passageway. Ary by 
metalic object, such as a cos 
Jed pistol, disturbs the 


trol mechani 
the alarm, Tests were sche 
ted atthe Joliet, IL 

itentiary to determi 
the invention wor 
saws or files in packs 
to prisoners, 


CLIP ON COMB HOLDS 
IT SAFE IN POCKET 


Pocket combs with clips like t 
pencils,area handy 

Ywomen. Dificul to lon 
tached. conven- 

jently toa coat, 
vest, dress, of 
shirt. "The clip isa 
sturdy band of 
spring metal that 
slips over, and 


EMERGENCY CHAINS GET 
CAR OUT OF MUD 
N motorist has the forethought 


clings to, the edge to apply tire chains before he needs them. 
of a pocket in ex- First aid to the driver stuck ina mudhole 
actly the manner ora snowdrift are “unit tire chains” now on 
the clip on a pen the market, which may be applied without 
or pencil works, jacking up the car. Two of three of these 
The comb can be ‘emergency chains, equipped with strap and 
clipped to the buckle for ready attachment, give the wheel 
pocket in a wom a firm grip on the road. They may be used 


an’s hand bag 80 
it will neither be 
lost nor be inace 
cessible:Thecomb 


wooden or wire sp 


EVEN FISH NOW 
GET A BATH 
a bath may 


done at the U 


‘When caught in the mud of snow, th 
Chala wilt help motorist get his es 


Washington, D. 

have found tha 

SNAKES HAVE NO SPEED, 
RECENT TESTS PROVE 


cling to its sal 
tograph at I 

getting its “ 
before being shipped to an 
aquarium. It is found that 
dipped fish stand the jour: 
ney better than undippe 


which several species were tims 
served. The celebrated “blue racer” snak 
moves at but two and a half miles 
2 pace corresponding toa man's slow walk. 
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INDUSTRY’S MAGIC WAND CREATES 


Pottery from the Air 


Ca 
being shaped in flat, shallow molds 
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New Studies of FOG 


TAY ENID ITS MENACE 


wvement, just reported by meteorolo 


Massachusetts Institute 
Technology, is hailed as a new step towal 


varieties of fog have been 
recognized and class 
Mounted outdo 
microscope is. suppor 
a vertical position within a 


‘All previous efforts to ev 
ace to shipping and terror of the sit 


lets that. compose 
it has been found 
ible to disperse fog artificially with 
tric devices similar to those that re 
and fumes from 
chimneys in certain industeles, Large-sc 
pis, however, such as spraying 


knowledge of the deo 
it, On a laboratory s 


some promise but have not proved prac 
Experimenters have 
lobules ‘could be 
results would materially: imp 
ing. ways to contra 


flies on fly paper, the 


Electrified jets of water, hs 
fog trom harbors. 7 


boats, have bees proposed for clearing somimet 
rojects brought oearce realisation by ew studies of Tor 


“At tet 

tne of the Geet ever taken, The white apo 
rplets and the black: 

‘evaporated belors 


wooden framework. Illumination is pro- 
vided by a small projector near the base, 
Its light is reflected upward by a mirror 
through the glass slide, bearing the par- 
icles of fog. For the eyepiece at the top, 
ay be substituted, Fog globules 
are seen against a scale graduated in divi- 
mus two ten-thousandths of an inch 
part, permitting their size to be esti 
mated. 

Data from these studies may bring to 
realization man's dream of dispersing fog 
at will, One way in which this may be 
as suggested not long 
der MeAdie, noted mete 
isi of the Blue Hill Observatory, 

Mass, 

fied streams of water from fire 
boats, he believes, might prove effecti 
azainst the low-lying fogs of New York 
Harbor. A fleet of vessels shooting these 
highly-charged sprays would advance to 
gether against a fog bank, Drawn together 
bby the electric charges, the fog particles 
‘would condense and fall as rain 


AMERICANS TEST HIGH-FLYING ROCKETS 


elled by. ‘zascline 
nd liquid “oxygen 


Tau in this country of rocket-driven 
“space ships” to span the Atlantic, and 
to leave the earth for jaunts among the 
stars, moved from fancy toward fact 
with’ the recent exhibition of a. seven- 
foot high-altitude rocket in New York 
City, It was built by the American In- 
terplanetary Society, an organization that 
plans to conduct in this country. rocket 
Experiments similar to those that have al- 
ready attained considerable success in Ger- 
many and that culminated not long ago 
the flight of a test rocket six miles 


LIGHTS IN PLANE HELP AIR TRAVELERS [7 
TALK IN SPITE OF MOTOR'S ROAR 


CoxoreD flashes from miniature 
amps. enable pilot and passenger 
verse” despite the roar of the 
a new system developed in 
Germany. Panels containing 
three lamps apiece are mount 
ced on the instrument board in 
front of each cockpit, to- 
gether with control buttons. 
One lamp is red, another 
green, and a third’ white. Code signals 
have ‘been worked out in whicli certain 
combinations of colors and numbers 
flashes stand for designated words a: 
phrases. The communication. thus esta 
lished is practically as rapid and © 
follow as conversation, it is said. 
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‘The builders intend to shoot the new 
seven-foot missile of shiny aluminum as 
high as possible from a sparsely settled 
locality near Red Hook, N. ¥., to. test 
its fuel—a mixture of gasoline ad liquid 
oxygen carried in the two long tubes of 
its framework. An automatic parachute 
was devised to return it, safely to earth, 
Following this test, it is expected that 
larger models will be built. Members of 
the society predict that within two years, 
rockets carrying weather-recording instru: 
ments fifty miles up will be developed. 


Below, airplane 


USE MILK AT TAKE-OFF 
TO AVERT AIRSICKNESS 


Sixck the discovery that a glass. of 
milk taken before a flight helps to ward 
off airsickness, air passenger lines have in- 
stituted the custom of serving milk to 
their passengers just before the take-off, 
Attractive usherettes, stand at the door- 
way of the plane and see that each pas- 
senger is provided with a fiber carton of 
the beverage, packed in sanitary and con- 
venient form, 


NEW SUPER-AIRSHIP 
CHRISTENED MACON 


Wari work well under way on the 
U. S. Navy's latest super-airship at Ak 
ron, 0,, the Navy announces that it, will 
be christened the Macon in honor of the 
city of Macon, Ga, Meanwhile plans are 
‘under consideration for increasing the size 
of this air leviathan,  Oficials estimate 
that increasing the new ship's volume to 
‘over 7,000,000 cubic feet would give her 
a cruising radius of 11,500 nautical miles, 
an important military consideration 
Moreover, they point out, the feasibility 
‘of building so large an airship is shown 
by the fact that one of 7,000,000-cubic- 
foot capacity is now under construction in 
Germany. Sale of another U. S. Navy 
giant, the divigible Los Angeles, has been 
proposed to finance the estimated $400,- 
(000 cost of the change in plans 
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Unusual French Plane for Round-the-World Flight 


Cunven lines that give the illusion of 

‘a sagging body distinguish a new French 
lane, combining with its. sithouette 
and striped markings to suggest a giant 


NEW TEN-POUND ’CHUTE 
LOWERS FLYER SAFELY 


AN opp “double-deck” parachute, open- 
ing to a maximum diameter of only eight- 
‘een feet, successfully lowered an airman 
to earth in a recent test at Alhambra 
Calif, Because of its unconventional de- 
sign, the chute is declared to have the 
advantages of litle or no drift, and prac- 
tically no drag after landing. Packed and 
ready for use, it weighs only ten pounds, 
‘The new parachute was designed by 
Oswell A. Baker of Alhambra, Calif. 
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fined throughout, even to the wheel 
covers, and with’ special gasoline tanks 

alled, the craft is expected to make 
record time on the flight 


caterpillar. The odd tri-motored craft has 
been prepared for a round-the-world fight 
attempt by two French aviators, and is 
equipped with a powerful radio, ‘Stream- 


OUTBOARD MOTOR DOCKS SEAPLANE 


Watex airplanes 
‘must land in crowded 
harbors and taxi 
across the water to 
the anchorage float 
the old-fashioned 
way of traveling un- 
der the power of the 
spinning propeller in- 
volves hazards. In 
a new way of solv- 
ing the problem that 
has appeared, an 
outboard motorisat- 
tached to the plane's 
tail. Its gentle pow- 
cer safely docks the 
flying craft, once it 
hhas lighted’ on the 
water, 


ship can be held f 
in the wind. To insuee this, 
yles in observation balloons 
for the German 

rea six 

ling a box kite, 
ably amore stable 
wunconventional 
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New Discoveries in Arctic Prove 
Fi Eski 

5 Sik1MOSs 

WERE SKILLED INVENTORS 

for their Une, as, Americans sod homes of tier and. sions, 
Europeans of today lifted bodily sunk below ground for protection against 
from their temperste climate ant the cold and complete even to floors of 
y‘into the middle of the flastones. They devised shoe cleats for 
y survive? How a whole walking acrou tbe ie, nacrow-allted gog- 
race accomplished this feat through the les to. protect their eyes agains snow 
Tesourcefulness ‘of its inventors’ isa blindness; and. efficient hunting, weapons 
thriling and hitherto unrevealed page in Whence came this strange and cultured 
the world's history race? Piecing its story together, Siith- 
“The discovery’ was made recently by sonlan experts suggest K may have started 
accident, Fortune’ favored. Smithsonian from China. ‘There. is evidence. that It 
Institution archeologists searching for at migrated through: Siberia and across the 
Tistts of tne Rabies ea omen Se; Laws. Bette Seu toeainska. ie tr pooiste ta 
fence Island off the northwest coasi of imagine the tribe's inventors and engineers 
‘Alka, ‘Their spades uncovered a bed of gathering in council to devise ways, 10 
relies that yielded an unbroken faraly tree Speet the unaccustomed rigors of the cll 
dinos for more than 100 Years. mate, as they mast oF Perish, 

‘That the race triumphed over its sur- 
soundings is Gemoastrnied by the pres- 
foee of its survivorn, the madera Eaki- 
mos. But thee arts and sciences remained 

“oat culture until the Seuthsontan dis- 
Covery. Today the Eskimos themselves da 
fot Eeow the we of many artices found 


in the rains—though a few of them, such 
as the snow goggles, are still in use, 


These early people built 


ee Sreeper lashed to shoe 
Eskimo warriors and: worm ta protect body Soca tate ae Se 


At 0p, very ancient 


ne thousand yours old 
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Miracle-Working Ships Keep Navy Fit at Sea 
Te < Be pe. 
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Cut out these pictures along the white lines and you will find it easy to put eight parts together to make two 


$10,000 in CASH 


Here Are Two More Heroes of Science 


AVE you joined the Porvtax Scresce 
Mowrity gold rush? Thousands 
have. With & pair of scisors as their 

‘niy"equipment, they’ are seeking the bonanza 

right in thelr own living rooms. The first 

pay dirt has been struck, and the mames of 

{he fit group of successtul prospectors will 

be announced s00n, 

‘All of which is another way of saying that 
the new, exciting Parvtan Sciexce Mow riuy 

Picture ‘Puzzle Cut-Out Contest for $10,000 


in cash prizes, which started in the March 
faaue and will end in dhe August number, is 
now entering upon its third month, and that 


You are cordially” invited to get in on the 
‘winnings. Our novel and delightful contest 
{s sweeping the country, and the juddzes are 
kept busy” day and night sorting out the 
stacks of entries 

{Join now if you haven't done so before 
On the ‘other hand, if you competed last 
month of the mouth before, be sure to con- 
tinue, for each month's coniest is a separate 
and distinct competition. -Porvtax Seuscx 
‘Moxray, each of the sh months of this 
gold rush,” will award twenty-nine cash 
plzes to a! total of $1,000." As a crowning 
Feature, seventy-one Grand Prizes, totaling 
$4,000, ‘will be awarded at the close of the 
contest, ‘The monthly prizes range from $500, 
to §10. The Grand Prizes range from $2,000 
to 510, 

[At the top of these pages, you see four 
composite pletures of Heroes of Science and 
‘Their Accomplishments. Which Heroes. of 
Science are they? And what’ were ‘Their 
Accomplishments? 

Each of the pictures is divided into four 
parts sixteen parts in all. They are arranged 
Eo that, when you cut out all of the parts 
and reassemble HALF OF THEM correctly 
‘you will get TWO COMPLETE PICTURES 
‘of Heroes of Science, with eight parts left 

To lighten your tack, we will give you 


u 


hints as to the identity. of the Heroes. of 
Selence and the accomplishments for which 
they are famous. Tf you we our hints, you 
will find the solving of these puzzles an easy 
find. entertaining job. 

"The monthly. prises, totaling $1,000, will 
be awarded to. contestants who aubmit the 
two correct pictures, assemble and mount 
them in the neatest and most skilful manner, 
and state the name and accomplishment ol 
‘cach of the two Heroes of Science in twenty 
‘words or less 

Please remember this: Keep the eight parts 
you have left alter sending in your two 
Complete pictures to compete for the monthly 
pars, These lett-over cuttings will ive you 

NAL COMPLETE PIC. 
TURES of Heroes of Science, provided you 
hhave kept the unused cuttings irom the besin- 
ning of the contest. The left-overs must be 
kept by the contestants throughout, the six 
mouths of the contest, and the additional 
‘TWELVE COMPLETE pictures must not be 
sent in until the close of the contest, whe 
the Grand Prizes will be awardel. Subei 
only "TWO COMPLETE PICTURES, in 
which no left-over cuttings are used, in com- 
peting for the monthly prizes. For instance, 
the TWO COMPLETE PICTURES you send 
in this month must be asembled from the 
cuttings numbered. from 33 to 48 indusive. 

‘You need nat be a subscriber or regular 
reader of Porvtan Scrsce Moxraty to 
compete in this contest, nor is it necessary 
to buy the magazine. You are permitted to 
borrow a copy from a friend or see the cur 
rept or the two previous issues at the Public 
Library or any office of Porvtan Sciescr 
Mosruty and copy or trace the pictures 
‘You ate allowed to get all the help you need 
from neighbors, frends, or relatives, and you 
may submit as many entries ip each contest 
as you wish. Do not start work on. this 
month's pictures before you have read the 
rules of the contest on the oppesite page. 


MONTHLY PRIZES 
$ 500 
asaveones, L000) 
vassiavnss 50 
150 
200 


Total cesses $1,000 


First Prize ..... 


Second Prii 


Third Prize 


Six Prizes, $25 Each .. 


Twenty prizes, $10 Each 


GRAND PRIZES 

sessseeee $2,000 
500 
200 
300 
250 
250 
500 


$4,000 


First Prize. 


Second Prize ......4++ 


Third Prize ..... 


‘Three Prizes, $100 Each 
Five Prizes, $50 Each . 
Ten Prizes, $25 Each .. 


Fifty Prizes, $10 Each 


Total 
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The Men Whose Pictures Can Be 
Completed Are in Above Group 
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pictures. Eight parts will be left over. Save these carefully to use in making pictures for the Grand Prize Contest 


IZES 


Rules of the Contest. 


1, Each month, for six months, besinning 
* with March, Porutak Seuesce Mowruty 
is printing four composite pictures of Heroes 
‘of Science and Their Accomplishments. Each 
set of pictures, when cut apart and assembled 
correctly, willl make two complete pictures 
with eight parts left over. 


2, The pictures must be pasted topether. 

+ The monthly prizes will be awarded to 
those contestants ho assemble the pictures 
‘orrecty and inthe neatest ad most skill 
‘manner. Each of the two complete pictures 
must be accompanied by twenty words ot 
tes, identifying the Hero of Science and 
Wis accomplishment. 


3, Amwers to each monthly contest must 
+ he mailed oF delivered 10 the ofices of 
Porvian Scirser Mowritty not later than 
the last day of the month following the 
‘date of publication of the magazine in which 
the pcre appear, Thu, snutons of the 

‘this month's issue must be mailed 
br delivered pot Laer than May 1 


4, At the close of the six monthly contests, 
+ there will be a final contest for Grand 
Prizes. To. compete for these, contestants 
‘must carefully save the cuttings leftover 
from the monthly contests. These left-over 
cuttings, during the six months, will produce 
twelve sdtional complete pictires of Heroes 
of Science and ‘Their Accomplishments, 


{inthe last dy of the month Following the 
fate of publication of the magazine i which 
the piclres forthe last monty ‘contest 
Appetr. This wil be the Aust us, pub- 
ibed July 2." Entries for the Grand Prise 
Contest, therefore, must be mated or delivered 
fet bter than August 31 


rer 


FOR SOLVING NEW AND 
EASY PICTURE PUZZLES 


- Read Carefully 


5, To, receive consideration for the Grand 
+ Prizes, contestants must subenit not leas 
than twelve additional complete pictures, 


6, Grand prizes will be awarded to those 
contestants who assemble. the twelve 
additional pictures correctly and put them 
together in the neated and most skillful 
manner. Each of the twelve pictures must 
bbe accompanied by twenty. words oF ess, 
‘identifying the Hero of ‘Science and his 
accomplishment. 


7, Tn case of ties each tying contestant will 
* be awarded the prize tied for. This rule 
will be observed inthe monthly contests as 
well as in the Grand Prize contest, 


8, All entries should be addressed to the 
+ Heroes of Science Contest Editor, Poru- 
ax Scrmxce Moxruty, 381 Fourth Avenuc, 
New York City. Name and address of the 
entrant must be written plainly. on each 
page of the entry, Entries with insufficient 
postage will not be accepted. The publishers 
cannot be responsible for delay, los, oF non- 
delivery’ of entries, No contribution entered 
in this contest will be acknowledged, and none 
willbe returned. No letters of inquiry te 
arin points covered in the rales cam be 


, There is no entry fee. You need not buy 
+ Popviax Sciexce Moxritty to compete, 
‘You can borrow a copy from a friend and 
trace or cop the pictures, or you can examine 
a copy of the magazine at any office o 
Porvtax Scizsce Moxtitty or at the public 


Ibrares tre of chart, 

Each contest is open to. everybody, 
10. Creches, except employes of Poru! 
tan Scnsce Mowry ani the Popular 
Science Insitute and. ther Samia "The 
fiche of the Popalar Science Institute wil 
Seta joes and thelr decison wil be Boal 
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HOW 


MEDICAL 


Murder Secrets ‘in 


OLD OR NEW SCARS? Medical experts 


him on the long-distance 
telephone and arranged 
for him to meet her at 
the station, ‘The next 
day the mother learned 
of her daughter’s death 
and came to tell her 
story. She was positive 
the husband had killed 
her daughter, using the 
suicide note as a screen 
for his crime. 

Detectives scurried out 
to check up on the story. 
They found the dead 
woman had made the 
trip to Boston and that 
there had been quarrels 
‘over the superintendent's 
infatuation for another 
woman, As to direct evi- 
dence of murder, there 
was none. Then, one of 
the most astonishing bits 
of proof ever used to ex- 
pose an infamous crime 
was unearthed by a 
crack medical sleuth of 
the coroner's office. 

In post-mortem 
‘examination of the body, 
he found one bullet had 
‘entered the stomach, just 


emcee wanes below the breastbone, 
Dieture marks onthe neck tre photographed ta determine thet age the other passing through 
the heart. ‘The wound 
fn the stomach had pro- 
By EDWIN W. TEALE duced considerable hemorrhage, but the 


OON-HOUR crowds ina Massa- 
chusetts manufacturing town 
scattered as a police car charged 
down the main. street, swung 

around a corner, and stopped before the 

hhouse of a factory superintendent. 

Inside, the detectives found the super- 
intendent’s wife dead on the floor of her 
bedroom, A pearl-handled revolver, con- 
taining two empty shells, Jay near her 
Tight hand. Stuck in the mirror of a 
dresser was a suicide note in the woman's 
handwriting addressed to her husband, 
‘The superintendent declared his wife had 
been ill when he left for work in the morn- 
ing. On his return at noon, he had found 
het shot to death by her own hand, ‘The 
‘ease seemed a simple suicidk 

‘The next day an elderly woman appeared 
at police headquarters and told an amaz- 
ing story. She said she was the dead 
‘woman's mother and lived in Boston. The 
day before the tragedy her daughter had 
appeared at her house, after a_ violent 
quarrel with her husband over his atten- 
tions to another woman. ‘The daughter 
had left a note saying she was going to 
commit suicide, and then had taken a train 
for her mother’s home in Boston. That 
evening, her mother persuaded her to re- 
turn to her husband and she had called 
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‘one in the heart had resulted in practically 
no leakage of blood. The second bullet 
had penetrated this organ after it had 
stopped beati 

"Phe womans death could have only one 
explanation—murder. No one can shoot 


IDENTIFYING TEETH 


himself after bis heart has stopped. So 
police fine-combed the city and the house 
for clues. Additional evidence was piled 
up around the guilty man, breaking down 
his perfectly planned defense. Before he 
paid for his crime in the electric chair, he 
confessed to the murder. 

Such dramatic discoveries, accomplished 
through study and knowledge of the hu- 
man body, form a thrilling chapter in the 
story of Scientific crime detection, In 
gathering material for this series 
des from veteran homicide sleuths in all 
parts of the country, I learned of scores 
‘of instances in which some infallible clue 
found in the body of a victim or in the 
wound of a suspect tripped up a desperate 
criminal, 

How long has a victim been dead? How 
old is a sear? Is a stain blood? Did a 
piece of bone come from a human skele- 
ton? Was a sudden death caused by poi- 
son? Was it suicide or murder? In 
answering these and a host of other vital 
questions, the medical expert solves mys- 
terious crimes of v 


an eastern state ended in 
climax through sensational 
jony by a medical expert. Late at 
night, a retired banker returned to his 
apartment to find his wife unconscious 
with bed-sheeting knotted about her head 
‘The butler, the only other person in the 
hhouse that night, was found moaning in the 
closet of his room, his throat. scratched 
and bruised and the front of his pajamas 
red with blood, Two long gashes extended 
from his left arm-pit halfway across his 
chest 

He told a vivid story of being awak- 
ened from a sound sleep by fingers slid- 
ing across his throat, of opening his eyes 
and seeing the greenish glow of a radium 
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EXPERTS FIND 


Scars and Wounds 


wrist watch, of being choked and slashed 
in the struggle with his assailant and of 
losing consciousness and coming to in the 
closet, He had not seen the mysterious 
intruder and the only clue he could offer 
was the radium watch, 

‘When a wound expert from headquar- 
ters examined the cuts, he discovered a 
peculiar thing. If you slash a knife 
across the curved surface of an apple, the 
blade sinks deepest at the mid-point of 
the cut. In these wounds, across the 
curved surface of the man's chest, the 
depth remained the same from beginning 
to end. They had been carefully cut, 
penetrating just below the skin, and could 
not have been made in a violent struggle. 

Under a bombardment of questioning, 
the servant broke down and confessed he 
was an accomplice of a gang of gem 
thieves, He had helped in the robbery, 
sheets having been tied over the woman's 

id so she would not recognize him, and 
then he had produced the fabricated 
wounds to avert suspicion. On informa- 
fon he gave, detectives swooped down on 

eaving for Europe. In a last~ 
arrest of the gang, they recovered 
the loot. ‘The revelation’ of the medical 
expert had made this fast-moving work of 
the police possible. 

One curious thing about self-inflicted 
ccuts and burns, I learned, is that the erim- 
inal is practically never satisfied with one 
wound. At the Scientific Crime Detection 
Laboratory, in Chicago, I was told there 
fare almost ‘always two or more, parallel 
‘or crossing each other. When ’the sus- 
pect is right-handed, these wounds are in- 
Variably on the outside ofthe left arm or 
‘on the left shoulder; when left-handed, on, 
the right arm or shoulder. Parallel or 
crossing bums in these places are also 
considered st 

After a fatal shooting, an examination 
of the victim's wounds is often essential 
to reconstructing the action of the mur- 
derer, When a bullet has passed through 


‘Arleft above, a human hand moldedof moulage. 
Mote hew exactly It copies the actual band 
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at what angle it came, A 
mysterious “sniper” mu 
der was solved a few weeks 
go in New York by find- 
ing the angle at. which a 
bullet passed through the 
body of a woman, who was 
sitting neara window when 
she was shot.” The line of 
the bullet's fight. was car- 
fied to the top floor of 
boarding ‘house, ball 3 
block away. There, sleuth 
uncovered, clues that put 
them on the trail of the 
killer 

Usually, the side from 
which a bullet entered a 
body’ can be. determined 
instantly by the shape of 
the wound. The ‘wound 
of entrance is round or 
ovals the 
usually. 
‘rounds, T learned, rarely 

ve an exact Hea'of the 
See and shape af the weap- 

Tn a fiendish serics of 
slayings in Austria, some 
Years ago, three women on 
Successive nights were 
ound stabbed to death 
Above the heart of each 
was a peculiar “wound, 
Shaped lke a cross," When 
the maniac murderer was 
run fo earth, it was found 
that he had used a square, 
blunt-nosed file for 8 d 
ger. Instead of leaving @ 
quare wound, as would be 
expected, the implement 
had. produced one cross 
shapat. 

Whether the muscles 
are tense or relaxed 
then a wound is e- 
ceive ha 2 reat deal 
to do. with its shay 
X California: detective 
told me of one case in 
‘which a death wound 
was a peculiar long, 
thin slit”in the chest 
muscles above the 
heart. It was thought 
an unusually wide and 
thin dagger must have been used. ‘The 
defense proved the oly weapon aval 
able to the suspect at the time was an 
ice-pick, However, a medical eximiner 
showed that the chest muscles of the 
Victim had’ been tense and knotted 
‘when the blow was struck. When they 
relaxed in. death, the round hole was 
Stretched into-the long, thin one that 
puzzled the police. 

Tn some European crime laborato- 


ries, casts are made of fatal wounds for 
a 
, & plastic colloidal substance. Sev- 
eral’ American cities, notably Chicago, 
ML, and Pasadena, Calif., have tested 
moulage as an crime detection, 
When wounds are fatal, one of the frst 
questions that has to be answered is 
‘How long has the victim been dead? Only 
the medically-trained expert can give an 
accurate estimate. By making special 
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studies and electrical and 
chemical tests, he comes to his 
conclusions, ‘During the first 
few hours after death, an 
‘eastern expert told me, the 
‘muscles react to electrical stim- 
ulation, Also, the pupils of the 
965 expand when the drug at- 
opine is applied. Later, nei- 
ther effect takes place. 

‘The fall of temperature of 
the body also gives a fairly ac- 
urate record for from four to 
thirty hours after death. A 
true of thumb method, applied 
by medical examiners in cases 
in which victims are not found 
‘until some time after the mur- 
der, is that a body decomposes 
as much in one week in open 
air as it does in two weeks in 
‘water or during six weeks un- 
ey the round 

solution of an easter 
bombing case illustrates the 
way in which clues found in 
wounds that are not mortal 
may come to the aid of the 
tmedically-trained criminologist. A bomb 
hurled at politcal parade exploded 
maturely, killing three. people. he 
thrower of the bomb was injured in one 
arm by a flying fragment, but made his 
‘escape. 

Later a suspect with a bandaged cut on 
his Teft forearm was taken into custody. 
On the day of the crime, he claimed, he 
hhad been in another city, and his injury 
was caused by falling ‘on a piece of 
broken gliss. A medical examiner studied 
the wound. Encitcling the cut, he found 
A fine line of brilliant yellow. The wounds 
of all the three victims had shown this 
same mysterious yellow border—identified 
as the stain of picric acid, a constituent of 
the explosive used in the bomb, 


DDR. CHARLES NORRIS, Medical Ex- 
miner for New York City, once 
told me of another strange case, in’ which 
4 “Lone Wolf” burglar was ‘convicted 
through the careful work of a police doc- 
tor. As this thug leaped from a store win- 
dow after a robbery, a night watchman 
emptied a shotgun at him and was sure 
be struck him in the eft hand A week 
later, a suspect was picked up ina neigh- 
boring city. No wounds were found on 
his left hand, but police noticed it was 
covered with ‘an elaborate tattoo design 
At headquarters, the hand was X-rayed 
fand seventeen pellets of lead. were. re- 
vealed within the flesh, ‘The entrance of 
each wound had been artistically. incor- 
porated in the design by some tattoo artist 
fof the underworld. They might easily 
hhave escaped detection but for the search- 
jing rays of the laboratory. 

Frequently, the medical sleuth has 
recourse to the X-ray in his work. Often 
criminals change identifying scars by cut- 
ting, cauterizing o tattooing. Then, X-rays 
‘are called on to show whether there is a 
bullet embedded beneath the suspected 
scar or whether the bone has been chipped 
by lead which has been extracted. 


However, this work must be done pains- 
takingly to avoid errors. There is one case 
fon record in which a thief was shot in 
fhe sgh og a he made Ms are Lat, 
‘suspect with a scar on his leg was 

under the X-ray. The resulting. picture 
showed a dark spot, about the size of 
bullet, near the bone. It was proved, how- 
ever, that a short time before, the accused! 
man’ had been cured of sinus trouble by 
an injection of bismuth and iodoform 
paste. A collection of this foreign mate- 
rial in the tissue had produced the dark, 
bulletslike spot which the X-ray plate 
showed. 

Often, the identification of a scar is 
the only thing that. prevents a desperate 
criminal from slipping through the hands 
ff the police. When a wanted man of the 
Underworld is known to have been injured 
inva certain way at a certain time, suspects 
are carefully examined for the kind of 
sear that would result from such an_in- 
jury. Often the decision of the medical 
examiner hangs upon the question: How 
old is the scar? 


JS, DECIDING, the expect first of all 
studies the color. All scars, I am told, 
except very superficial ones, pass through 
three distinct stages. Up to from a few 
‘weeks to two months, they are bright red, 
soft and sensitive. From two to six months, 
they are brown or copper-colored, free 
from contractions or corrugations, and 
soft to the touch. From six months on, the 
scars are white, glistening, contracted, and 
tough. By means of this “color catalogue” 
the detective gets his first clue as to the 
age of a wound that has healed. 

I watched one expert making an exam- 
ination of an old, faint scar which bad 
fe-wound, twenty years 
before. To bring it out more clearly, he 
applied hot towels to the spot, thus 
ing the surrounding skin red so the white 
scar stood out in sharp contrast. 

Probably the most extraordinary instance 


of 9 scar identifying, « victim 
cured inthe notorious Crp- 
case in England. This sin- 
ter poisoner had. buried his 
wife's body in lime beneath 
bricks in his cellar, When police 
uncovered the human 
it was thought identification 
would be impossible. ‘Then, 
tone fragment of skin was found 
to contain a scar. It was sub- 
mitted toa famous surgeon 
Who denied it ax the resale 
‘of a peculiar operation, one 
that’ was known to, have been 
performed upon the missing 
‘wife of the murderer, 

‘A new weapon for tracking 
dowa a modern poisoner has 
been recently put at the com= 
mand of the scientific detective. 
At the Pacini Laboratories, in 
Chicago, T was shown an ‘ap- 
paratus that combines the use 
of ultra-violet, rays and, the 
spectroscope in determining 
ihe presence of mercury. BY 
a “study ofthe color bands 
sen through the spectroscope, the expert 
San determine instantly whether the Pole 

a body is in medicinal or deadly 
quantities 


ECENTLY, in Germany, the fact that 
arsenic glows, or fluoresces, with a char- 
acteristic color when struck by ultra-violet 
rays was accepted in court as a new test 
fer the presence of this deadly powder. 
A microscope, equipped with an electri- 
ue, is another recent 
vation. It enables the medical, crim 
inologist to discover strychnine and other 
alkaloids by determining the melting point 
‘of suspicious particles, 
Tn a murder case, (ied in Pennsylvania 
ieroscopic examina 
Jed to a dramatic 
‘of arsenic were 


had died under suspicious circumstances, 
Her husband, accused of her murder, main- 
tained she had been taking a trituration 
of arsenic to. improve her complexion, 
This drug was found in the house, A 
scientific sleuth, peering through his high- 
powered microscope, revealed that while 
the poison in the complexion prescription 
was finely ground, the arsenic in the 
stomach was in distinct crystals. 

“The murderer, knowing his wife was 
taking small doses of the poison, plotted 
her death by a larger dose of the same 
deadly drug. But, he failed to take into 
account the powers of the microscope. 

Even when only the skeleton of 1 poi- 
son victim remains, the modem methods 
of scientific crime’ detection often, ean 
prove the cause of death was arsenic or 
mercury. ‘The remnants of such fatal 
metallic poisons can be extracted from the 
bones, themselves. 

In fact, studying the bones of a victim 
is a frequent means by which the medical 
detective discovers clues to long-ago 
crimes in which years pass before a mur- 


ered person is (Continued om page 128, 


How Trained Scientists with Blood Tests, Invisible Light, Microscopes, 
and Chemicals Aid the Police in Trailing Desperate Killers and Crooks 
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. . OUR ARTIST VIEWS THE 
STRANGE AND UNUSUAL FACTS DISCLOSED 
BY LEADING AUTHORITIES IN THE LAST MONTH 


ASE 


IN TRINIDAD HAS BEEN "TRACED 
TO MAD BATS BY DR, PAMAN, 
GOVERNMENT BACTERIOLOGIST. 


We mermences 


Mayer weer 
SCIENTISTS“ 
‘AND DONT 
KNOW ITE 


DR.IRVING LANGMUIR (HOw THIS LITTLE DOUBLE 
‘SAYS THE WORK THAT. JOINED, TRIPLE EXPANSION 
MUG] ARTICULATED THREE 
SCIENCE MONTHLY'S | SPEEDS FORWARD TWO RE 
Fa000 amano rom | VERSE FREE WHETLING A \ 
SCIENTIFIC ACHIEVE- | MULT! DISK. AUTOMATIC H 
MENT WAS DONE | CLUTCH, STANDARD SHIFT F 
FOR FUN ALTERNATING CURRENT FLAT MOLLYWOOD MOVIE PRODUCERS: 
HAVE BANNED ACTORS WITH GOLD 
/ TEETH BECAUSE LIGHT REFLECTED 
~ FROM THEM RUINS THE FILM, 


. t ! 
UNIVERSITY 15 COMBING THE COUNTRY " NO SABE! on aurneo FLINN, DIRECTOR OF 
IN SEARCH OF BOY PRODIGIES TO DEVELOP is THE ENGINEERING FOUNDATION 
INTIS HOTHOUSE’ OF GENIUS f\ OF NEW YORK CITY, SAYS THE 
¢,\— _/, WORLD NEEDS ANEW UNIVERSAL. 
Gig\ VANGUAGE FOR SCIENCE, BUSINESS 

K\ “AND POLITICS 


AINT LOVE GRAND| 
EU ROPO DE ODO 
"GEAR CORR — 


20906 wonos 
Ho*none mo cees 
CERTIFIED NEENO 
Semewine HF 


ULTRAVIOLET RAYS HAVE CURED 
200 ANIMALS OF RICKETS IN THE 
HIGHLAND PARK ZOQ, PITTSBURGH, PA. 
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STUDY OF NORTHERN LIGHTS LEADS 
TO INVENTION OF NEW COMPASS 


plotting 
From 


How research on a seemingly abstract 
subject often results in a practical dis- 
covery of great value was illustrated in 
Germany the other day when the experi- 
ments of Dr. E. Brueche, noted electrical 
engineer, in producing artificial northern 
lights, led to the invention of a valuable 
new type of compass. 

Current theory tentatively explains the 
aurora borealis, of northern Tights, as the 
result of collision between streams of 
clectrified particles called electrons, shot 
out from the sun, with the thin upper 
atmosphere of the earth, By providing a 
‘cathode ray tube as a source of a stream 
Of electrons, a near-vacuum for the earth’s 
"upper atmosp small magnetized 
sslobe to represent the earth, Dr. Brueche 


DINOSAUR HAD BONE BALL ON TAIL 


Like a convict dragging 


must have appeared a remarkable dinosaur whose bones were tubes that supple- 
discovered the other day in Montana. At the end of his tail ment those of the 
he carried a ball of bony material that weighed fifty pounds, standard’ radio set 
shown in the photo above. Scientists fist suggested that the and increase i 

animal might have used this extraordinary appendage as a lectivity. It can also 


weapon by swinging its tail. Dr. Charles W. Gilmore of the 
‘Smithsonian Institution declares it was too heavy even for a 
dinosaur to lift, so its purpose remains a mystery. 
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ry ball at the end of a chain 


‘At left, the apparatus with which 
Dr. Broeche produced the reife 
F picture of 
het is repeodaced above 


ble to produce a 
miniature artificial 
This experiment, 
performed before 
with crude apparatus, yielded, 
in De, Brueche’s hands, ne 
data, Tt proved possible to de- 
e complicated paths of 

types of auroras that 
tbe foreseen from, 


ng how the be: 

was. swung 
ak magnetic fie 
Brueche conceived the 
tion of an “electron compass” 
for aircraft, In this new instrument the 
customary magnetic needle is replaced by 
fan electron beam free from the effects of 
inertia and gravity, and instantly respon 
sive to a change in direction, 


CONVERTER TURNS YOUR RADIO 
SET INTO SUPERHETERODYNE 


From five to 
new stations 
mught within 
the range of an ot 
dinary tuned radi 
frequency ree 
by anew attach- 
nt that converts 
it into a superheter- 
‘odyne. Serving also 
as a smoking stand, 
the converter may 
be placed anywhere 
in the room at the 
end of its thirty- 
foot cord. Its user 
may then bring in 
any desired station 
‘without moving from 
his chair. Inside the 
attachment are two 


be used as a remote 
control unit for a 
supetheterodyne. 


turns radio-frequency wee to nuperbeterodyae 
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N the waters of 
‘America’s, Great 
Salt Lake be 

turned fresh? 
Soon the world will 
know the answer to that 
question, For the sar 
ting proposal has been 
made to fence off a 600- 
square-mile area of the 
Great Salt Lake of Utah 
with dikes and turn its 
contents to fresh water 
for irrigation and water 


supply, 

West borings have 
shown a favorable foun- 
dation for the miles of 
dikes that would be 
needled to accomplish this engi 
neering feat, Now United, States 
Government engineers are investi- 
ating the cost and commercial 
practicability of what is sad to 

the most extensive project ever 
proposed for turning a body of 
salt water to fresh, 

‘So buoyant that a bather bobs 
about in it like a cork, unable to 
sink, and so vast that it covers an 
area’ half again as large as the 
state of Rhode Island, the Great Salt Lake 
has no known outlet. Hence the waters of 
the rivers that feed the shallow basin have 
no escape save by evaporation. That is the 
secret of the lake's saltiness. Every three 
and a half years itis estimated, the sun's 
heat evaporates’ from the lake’ as much 
water as it now contains. Meanwhile min- 
erals in the water, remaining in solution 
have gradually accumulated during the 
thousands of years of the lake's existenc 
Today it hols 400,000,000 tons of i 

It, and this natural brine tan 
ince become one of America’s 
outstanding geological curiosities. 

‘The only ones who appreciate nature’s 
little joke are the proprietors of the lake's 
tourist resorts and the owners of the en- 
terprising concems that harvest the salt 
from the white deposits that border the 
shore, purifying and marketing it. A 
parched desert stretches beyond, unpro- 
ductive for lack of water. It is said that 
the French engineer De Lesseps, who 
built the, Suez Canal and started the 
Panama Canal, visioned this desert dotted 
with farms and blossoms as a result of 
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Drones ware, fe 
Feb py JORDAN 


freshening the water 
of the Salt Lake for 
irrigation purposes 
Officials of the Uiah 
Water Storage Com- 
‘mission, local inter- 
ests, and engineers of 
the United States De- 


ing plan. It calls for 
the ‘construction of 
three dikes, using ex- 
isting islands as stepping stones, to shut 
off one entire side of the lake, about one 
third of its total area, and ‘inclose its 
main tributaries. Over the piling and fil 
Of the dikes would be laid a smooth con- 
‘rete top to make a scenic motor highway 
across the lake. Tolls paid by motorists, 
it has been suggested, would pay for the 
reclamation project within approximately 

cen years. 

An alternate proposal is to build only 
two dikes, inclosing 2 considerably smaller 
basin around the mouth of the Jordan 


AIM TO CHANGE 


Great Salt Lake 


NTO FRESH WATER 


DIKES TO MAKE. 
INLAND SEA FRESH 


‘is bo" bosyant  bather cannot wink in it 


River. The initial cost of this plan would 
be less, as only eight miles of dike would 
be required, 

In either case the overflow from the 
raised water level of the artificial basin, 
fed by the fresh-water rivers, would flow 
over the dikes’ spillways and into the salt 
‘basin beyond. The inclosed area would 
contain nothing but fresh water after 
eighteen months, it is estimated. By this 


time fresh water could be pumped from 
it and supplied to homes, factories, and 
farms in the vic 
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FAKE SHELLS BURST OVER SHAM TANKS 


PETROLEUM CARBON NOW 
USED TO HEAT HOMES 


‘A New use for a by-product has been 
discovered recently. Petroleum carbon, 
sidue from oil refining plants, contains 
tle besides carbon and burs in residen- 
tial heating plants. with practically no 
fumes or ash somewhat like ordinary coke 
‘The sample shown above weighs only 
thirty-nine pounds. 1s appearance is that 
of a sponge, as it is full of air pockets 


tary tanks under the term 


the Ver 
SPONGE RUBBER SHAVING esr! snd shee inn ver fa bday Sa a 
BRUSH HAS NO BRISTLES dre. he ee Baroy county wih 
Devouw of bristles, a new shaving brush The result which in some cases 


uses a piece of rubber sponge to spread 
i lather, There are no hairs to come out, 


ar tanks, runs as high as 3,500, ‘The mimic affairs 
siving a realistic per- pictured here weigh, exclusi 
nd the brush, according to the maker Tumbered across an Of course, only. ninety poun 
ke shape. Shaving cream is imaginary “The bursting of real thing used by other na 
squeezed into a depression in the center. fake shells completed the illusion. Ger- weigh 10,090 pounds 


BOMB CASING FORCED THROUGH ARMOR = 4 


conveexs of the United States Navy, seeking — | 
On the armor-piercing effects of air- 

plane bombs, made unusual tests at the Bureau of {=> 

Standands, W ma, D. © A piece of armor 


plate was placed in 2 2,300,000-pound testing 
machine. A ‘casing then was secured 
in the jaws of the 


machine and slowly 
pushed through the NEW AX HAS BLADE THAT 
as FOLDS AND LOCKS 


information 

supplied by this test, Watex not in use, the pivoted blade of 
it is believed, will 1 folds into a recess in the 
be of value in af- handle and is covered by a guard. Either 
fording greater pro- open or closed, it locks securely, The 
tection against~ blade may also be locked in a vertical 
bombing for cruisers position for use as a rough planer. Accord- 
now under construc- ing to the manufacturer, the device repre- 
tion or planned for sents the first radical improvement in axes 
the future. for years. 


Plate, leaving hole shown. at Fight 
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Pore tere) 
S Sigwa’s UNDER wareR 


NEW MAIL BAG FOR LINERS WON'T SINK 


Vawvanne mails may 


WATCH CLIPS TO 
BELT OR POCKET 


SMALL but practical is anew 
watch in a folding mount. Tt 
clips over the user's belt oF up- 
fon hig waistcoat. pocket. with 
tiny sharp prongs, assuring a 
tight hold. A fip of the finger 

the hinged dial so that 
the time can be read. 


“a 
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‘TWENTY THOU- 
SAND YEARS 
AGO MEN HAD 
INTOXICANTS 


Glacovered by man 


BARLY WEAVING. The woman at left inserts needle to 
Snutle bearing woot. Egyptian 


HOW, Map throurh, hundreds of mie 
lions of” years, developed from a 
tiny life germ of mysterious origin was 
told_in the early chapters of this series 
by Dr. W. K. Gregory, of the, American 
Museum of Natural History. The story 
‘was continued by Dr, Herbert Ruckes, of 
the College of the City of New York, who 
explained the mechanism of inheritance 
through which Man perpetuates his char- 
acteristics. Dr. A. T. Potfenberger, of Co- 
Jumbia University, next sketched ‘the de- 
yelopment of Man's mind and emotions. 
Here the thread was taken up by Dr. 
Clark Wissler, famous anthropologist of 
the American Museum of Natural History 
and Yale University. Last _month, De. 
Wissler told Michel Mok, staff writer, how 
Man began the use of fre and stone tools, 
fand how he invented houses and wheels. 
Here he traces the origin of farming; tells 
‘what our ancestors ate, drank, and wore, 
‘and how they worked inetals, 


” 


Wissler, you told 
me that men of the New 
Stone Age raised 


that farming goes back 
20,000 years, What, did 
People eat and drink in 
those early days? 
Dr. Wisster: In the 
main, they ate about the 
same'things you do—meat, 
fish, vegetables, bread, ce- 
reals, fruit—though "the 
crude way in wich, they 
prepared them probably 
‘wouldn't please your pam- 
pered taste, They did one 
thing you don’t do; or, at 
least, that you are not sup- 
posed to do, They washed 
their dinner down with 
1 mug of beer of ale and, later, wine. 

Mx. Mox: Liquor got an early start! 

Dr. Wissurr: It did. Home-brew came 
in alnost immediately with the casing of 
‘grain. But people did not wait for cereals 
to sprout to get a drink. Before anybody 
had ever thought of farming, the plains- 
men of Siberia discovered that fermented 
mare's milk was a stimulant, This was 
probably the world’s, first intoxicating 
sak: 3 es ent alt doe 
parts of Russia today lem 
is nearly as old as liquor itself. Human 
nature has changed very little. Thousands 
of years ago, several nations tried to over- 
come the drink evil with probibition laws, 
‘Mox: What were they 

Da. Wisstex: I will come to them after 
a while. First, I want to tell you some- 
thing about the origin of farming. The 
curious fact is that women and not men 
‘were the first farmers. 

‘Mx, Mox: Why was that? 


Dr. Wisster: You remember that peo- 
Ae began by being bie-game hunters (P. 

Ape '32,. 8). While the men were 
‘out bunting, the women gathered roots, 
tubers, and freens near the settlement of 
the tribe. Later, when people had got on 
to the idea of growing plants from seeds, 
the women raised vegetables in their door- 
yards and tended their gardens while the 
‘men literally brought home the bacon. 

Mr. Mok: Who first discovered that 
seeds produced plants? 

Dr. Wissten: There are several the- 
fries about that. One is that farming was 
invented” by one of the many ancient 
peoples that used to bury a quantity of 
food, such as tubers and grains, with their 
dead to feed them in the hereafter, When 
these primitive people visited the graves 
again in the spring, so the story goes, they 
found that the plants had sprouted. One 

a bright chap among them, after 
much deep thinking, got, the idea that 
stuf coud be rated by planting seed, 
ft, Mox: Do you believe it happened 
that way? 


JR, WISSLER: I have my doubts. 

People who were smart enough to 
snare mammoth and cave bear didnot 
need to wait for seeds to come up out of 
graves to make that discovery. They had 
pretty keen powers of observation. The 
‘saw trees budding and flowers blooming all 
around them; they must have noticed that 
certain plants reiumed every warm sea- 
son, and understood why. Besides, pri 
tive peoples that cremated their dead be- 
came farmers, just like the others. 

Ms. Mox:' What caused the change 
from hunting to farming, and why did the 
men and not the women then tend the 
crops? 

Dr. Wisster: The main reason was 
that, people overhunted their neighbor- 
hoods and the animals became scarce or 
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Prohibition 


extinct, Of course, this happened gradual- 
ly, Women remained the only farmers for 
hundreds of years and, through long ex- 
perience, improved their skill. As the ani- 
mals disappeared, the men realized. that 
raising crops would make a fine substitute 
for hunting—it produced plenty of good 
food right, outside their own doors, and 
with tess than half the effort. So, by and 
by, they took hold of the job themselves, 
fand that was the end of the prehistoric 
farmerettes. By a process of elimination 
they discovered the hest and most nour 
{ishing grains 

Ma," Mok: 1 suppose bread was in 
vented right after that? 


R. WISSLER: That is what ninet 
nine out of a hundred people think, 
but it is putting the cart before the horse 
‘Asa matter of fact, there were bakers 
‘and millers long before there were farm- 
ces, Bread was made centuries before the 
first seeds. were planted. The hunters of 
the Old Stone Age, who knew no more 
about agriculture than they did about 
piano playing, baked and ate bread. 

‘Mr. Mok: How do you know they did? 

Dr. Wissurr: Because their ancient 
rolls and wheat cakes have been found in 
Germany and Switzerland. 

Mr. Mok: Those must be the world’s 
toutes crusts! What were they’ made 
of? 

Dr, Wisster: Carefully analyzed, they 
were found to consist of coarsely ground 
wild grains; a mixture of wheat and bar- 
ley. But even before that, bread of a sort 
vwas made from crushed acorns and beech- 
nuts. The Indians of the Pacific slope still 
fat such crushed-acorn cake. At first, the 
Stone Age men ate their wild grains raw, 
as theit apelike ancestors had done. ‘The 
next step was to pound them and mix 
them with water to make them more di- 
sestible. 
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BEER-MAKING 
‘4300 YEARS AGO 
These wooden stator 


HUMAN NATURE 
has changed but little 
during the last twenty 
thousand years, as is 
proved in this thrilling 
chapter in the 
STORY OF LIFE 
The World's Greatest 


Mr. Mox: But 
how did they get 
the idea of bak- 
ing? 

De. Wissixx 
Some caveman 
dropped a bit of 
this mixture on a 
hot stone, tasted the result, and found it 
good, This fellow accidentally invented 
both’ the griddle and the wheat cake 
Later, they improved on the process. by 
covering the cakes with hot ashes; that 
really was the beginning of baking. The 
new delicacy must have been a. welcome 
change to people who lived on little else 
but meat, and soon became popular. So, 
you sec, the ingredients of the sandwich 
meat ‘and bread—are among the oldest 
foods in the world 

‘Mr, Mox: What did the first farmers 

Dr. Wissten: Crops have not changed 
rnuch in 20,000 years. ‘They grew various 
cereals—chiefly wheat, rye, and barley. 
Many of our vegetables and fruits. are 
just as old. The people of the New Stone 


‘Ae had turnips, en 
pears, peaches, and gray 
PeytMox ‘Thats amazing, You mean 
that they had all of these fruits and veg- 
tables in the same form in which we 
use them today? 

Dx, Wisster: Not exactly. Some of 
them you might not recognize in the erude, 
almost. wild state in which they were 
raised in those days. The early apples, for 
example, must have resembled the small, 
gnarled ‘crab apple more than. the big, 
luscious fruit which we have developed. 
Nevertheless they were the same fruits 
and. vegetables 

Mr. Mok: 


carrots, cabbages, app! 


Where did farming start? 
Da, Wisstex: Tam 

4 glad you asked that ques- 
ion, because it gives me 


Earl H. Morris, lef, with human remains, pottery, clothes 


fa chance to clear up an interesting point 
‘When you asked me just now about the 
first farmers, I took it for granted you 
meant the farmers of the Old World. You 
fee it i generaly believed that farming 
developed ‘independently in two places— 
{nthe Old Worl and in America 

‘Mox: What is the reason for that 


DDR: WISSLER: ‘The fact that entirely 
different plants were raised. On this 
continent, you had maize, or Indian cor 
‘white and sweet potatoes: lima and kidney 
hreans; tomatoes; peppers; bananas; pi 

apples; manioe oF cassava, a large tuber 


i 
tobacco, and many others, about sixty in 
all and not a single one of them European, 
‘On the other hand, wheat, rye, barley. and 
the Old World vegetables and fruits 1 
mentioned alittle while ago, all were 
strangers to America until the white man 
introduced them. Farming on this conti- 
nent originated about 10,000 years ago, in 
Central America, 1s there that the wild 
ancestors of many typically American 
fants sila found. In the Okd World 
farming started 10,000 years earlier, 
around the eastern border of the Mediter- 
ranean Sea 

salt, Mow: Why do you soy it been 
the 


E Because it is the home 
of wild wheat, which still grows there. 
‘Mr. Mok: ‘How about brewing? 

Dr, Wisster: The subject seems to 
terest you. Like bread, beer was invented 
by accident when a prehistoric farmer let 
some barley mash stand until it fer- 
‘mented. Curiosity did the rest. What hap- 
pened after he drank the first few juefule 
unfortunately has not been recorded. At 
any rate, brewing quickly spread far and 
wide, The ancient Egyptians and other 
peoples made beer from barley, and in 
some places it was prepared from rye. 
However, as I told you in the beginning 
of our talk, the men of several races had 
tired of water long before the days of 
farming. and discovered that there was 2 
kkick in fermented mare’s milk, and also in 
mead, made from fermented honey. 


Wists 
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‘assurx: About 15,000 years, An- 
cient Egyptian paintings show Vineyards, 
wine presses, and wine jars. According to 
legend, Noah was the inventor of wine, 
and the Bible records that he misbehaved 
‘once, proving that there is nothing new 
about the liquor problem, 

Mx. Mok: Was this country dry in pre- 
historic times? 

Dr. Wissuer: If, by this country, you 

was. The North 

e totally ignorant of 
fermented drinks when the whites. intro- 
duced them to fire-water. In Central 
America it was a different matter, There 
the Indians made chicha with com or 
cassava, and fermented the juice of the 

oe, of century plant, into pulque, which 
is still drunk in Mexico, 

Ma. Mox: You promised to. tell me 
something about ancient prokibition laws. 

‘Dr. Wrssuxx: Right. As wine was con- 
sidered a gift, from the gods, ancient 
peoples used it at their festivals, and 
especially at religious ceremonies, This is 
true particularly of the Egyptians and the 
Greeks. But pretty soon a reaction set in. 
Religious leaders saw that some people 
were altogether too eager to honor their 
gods in that way, even between the holi- 
days, and they proclaimed drinking a sin, 
‘The Brahman and Buddhist priests, in In- 
dia, and later the Mohammedans, forbade 

‘One of the queerest forms of” prohibi- 
mwas in force among the ancient 


What was their law? 


R. WISSLER: Only old men and 

‘women were allowed to indulge at 
festivals and religious rites, and did so to 
their hearts’ content; but young and mid. 
die-aged people were punished severely 
when found imbibing. 

‘Mn. Mox: What was the idea? 

Dr. Wissizx: The curious part of thi 
rule was that there was nothing religious 
about it; it was wholly practical and busi- 
nesslike.” Ancient Aztec manuscripts call 
attention to the necessity of keeping young 
men and women from drinking because 
they were the workers in the commut 


and bashetwork wnearthed by himw In Mummy Cave in Canyon Del Muer 


‘Mx, Mok: How long ago did people 
begin to make pottery? 
De. Wisstee: The making of pottery 


‘goes back about 20,000 years, You under- 
stand, of course, that brewing could not 
have got far without it. People could not 
carry liguids any distance of keep them 
long until they had pottery, Nor could 
they cook satisfactorily; that is, they could 
and did roast meat over fires, broil it on 
hot stones, and make cakes on hot stones 
and in hot ashos, but they could not boil 
anything properly. Cooking in our sense, 
therefore, dates from the invention of 
pottery, 


MB MOK: Where and how did pottery 
‘making start? 

Dx. Wisse: Nobody knows where it 
began, and until a few months ago we 
had only a vague notion as to how it 
originated, but now we have a fair idea, 
Recently, Earl H, Morris, archeologist of 
the Carnegie Institution ‘of Washington, 
eiscovered evidences of what I consider 
‘one of the earliest stages in pottery mak- 
ing. In the country of the ancient Basket 
Maker Indians in the Southwest, he found 
a number of sun-dried pottery vessels 
Shredded tree bark had been used as a 
binding material for the clay, just as the 
ancient Egyptians used straw in. making 
their sun-dried bricks 

Ms. Mok: Do you mean that pottery 
‘was first invented in this country? 

Da, Wissen: Oh, no, These old adobe 
pots date from the’ second century 3c. 
and the Old World must have had them 
thousands of years earlier. But they show 
what the first attempts at pottery any- 
here must have been like, While they 
were porous and unpractical, they were 
an advance over what preceded them. 

Mr. Mox: What did people use before 
that? 

Dr. Wisster: They carried water and 
other liquids in wooden buckets, pails of 
hark, bottles of skit, and jars of closely 
plaited basketwork.’ Some tribes even 
succeeded in boiling water by putting hot 
stones in these baskets. True pottery was 
invented when some smart chap plastered 
the inside of i on page 121) 
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Handmade Quakes 4d Study of Earth 


AKING earthquakes to onder is 
the first step in the efforts of the 
Harvard University geological de- 
‘partment to determine the nature 
ofthe deep-ying rocks upon, which the 
continents rest. 

‘These experiments, first of their kind, 
are being carried on by Dr, L. Don Leet, 
director of the Harvard seismograph sta- 
tion, and Chalmer J. Roy and’ Allen W. 
‘Waldo, assistants in Harvard's geological 
department. 

Headquarters for the experimenters are 
in a tent, set up - the woods mo 
granite quarry in West Quincy, Mass. In 
Hea teas os Rigtly sensitive potable tes 
‘mograph, anchored into the ground with 
Tong iron spikes, a camera capable of re- 
Corting and timing with a speed of one 
thousandth of a second, anc portable 
telephone, 

Dynamite cartridges are planted 
ground at distances varying from fifty 


feet fo nearly a mile from the camp. One 
ty one these charfes are et off to find 
the speed at which the vibrations pass 
through the earth to the seismograp! 


BiscovERy OF A DEEP 

GURIED SHELL OF IRON 
WESEMBLING THAT OF 
METEORITES HAs DEEN 


* 
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After the dynamite 
hhas been planted, Dr. 
Leet enters the | tent 
‘and closes. the canvas 
tightly to exclude all 
outside illumination, 
‘The seismograph is 
made ready, and the 
camera, which contains 
a strip of photographic 
Paper, is focused on 
three” tiny, brilliant 
beams of light reflected frum diferent 

vibrations of a tuning fork mark 
off the sensitive paper by horizontal lines, 
each representing one one hundredth of a 
second. With each of the instruments 
ready for action, Dr. Leet throws a switch 
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ATMIRTY MILE THICK CRUST 
‘OF GRANITE (5 BELIEVED TO. 


WRINKLNG OF CRUST, 


= 
Wr sess 
sees 


\ 


‘of 


that detonates the dynamite, The delicate 
machines automatically record the exact 
time of the electrical contact and the time 
elapsed before the first vibration reaches 
the seismograph, 

‘The primary purpose of these measure- 
ments is to determine the speed at which 
the vibrations travel. According to the 
scientists these data will yield valuable in- 
formation concerning the materials that 
form the bed of the continents, 

It is known that the strata ‘under the 
surface of the continents are different 
from those under the bed of the ocean. 
Scientists have reason to believe that 
granite forms the major portion of the 
‘earth's crust, For this reason Dr. Leet and 
his helpers ‘are making tests in one of 
the largest granite sections in the country. 

‘When the exact speed at which vibra- 
tions travel through granite is known, 
‘measurements of similar vibrations will be 
made in all parts of the country and 
eventually all over the word. Ifthe vibra- 
tional speed deter in distant portions 
of the Country is found to agree with that 
recorded in the granite strata in Massa- 
chusetts, it will provide reasonable proof 
that the earth’s crust is largely of granite. 
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MAKE BRICKS BY HAND 
FOR WASHINGTON’S HOME 


manor house at Wakefield, Westm 
County, Va, near Washington, 
they will see & reconstruction of the house 
in which Washington was born, built of 
materials and by methods similar to t 
employed more than 200 years ago in 
building the original. Engineers m chay 
ff the reconstruction had to build a Co- 
Tonial brickyard before they co 
ceed with the work. Bricks are made in 
this odd plant by hand ond fired in a kiln 
fuel as this wood contains 
no pitch to discolor brick: 


erick 


AMERICA TRIES OUT RUBBER- 
TIRED RAILROAD CARS 
that travel on railroad tracks have now 
following experiments with them in 
y officials recently witnessed neat 
nonstration of the first pneumatic~ 
United States 
rototypes resembled buses in design, 
s more similarity to an interurban 
sinless steel makes it economical 
s forty passengers, whose comfort 
ating ducts. All windows are sealed 
miles an hour, the occupants will feel 
nno jolts because these are ab- 
sorbed by the twelve air-filled 
tires, 

For the demonstration an 
eight-cylinder gasoline motor 
‘was temporarily installed in the 
car. Its Philadelphia builders, 
however, declare it equally well 
adapted to electric or Diesel 
power. Cars of this type, it is 
expected, will enable branch 
line railroads to meet success- 
fully the competition of bus 
fines. Cost of operation is 
placed at twelve cents a mile, 
exclusive of man power, and it 
is expected the rubber tires 
will last for 20,000 miles, 


America’s frst rubbertieed 
faltroed ‘cor as fe appeared 
Rese’ Phiadelptin. Te seate 
{sety passengers and atiaisn 3 


At ight, @ closeup of one of the 
‘The builder extiziates that these 
flees srill last for" 20,00 rales 
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EXTINCT WINGLESS BIRD 
LAID THIS BIGGEST EGG 


A cross of hen’s egas would be required 
to equal in bulk a single egg recently 
mounted for display. atthe” National 
Museum. in’ Washington, D.C. This 
‘mammoth egg was laid by an extinct wing 
Jess bird of Madagascar, known as the 
‘epyornis, which man has never seen al 
It is shown above with a hen's ey. 


HANDY CASE FOR DRILLS 


Hawoy for car- 
rying a set of drills 
is a new “drill in 
dex” that fits the 
pocket. The case 
is. fitted with 
hinged leaves, each 
holding a gradu. 
ated series of drills 
Since the num- 
bered holes are 
Arilled to size, the 
outfit may also be 
tused as a gage 


ROCKET DRIVES SPEEDBOAT MODEL 


Rocker-orivex: models are being used 
in England to determine the design for 
4 $,000-horsepower speedboat, Miss Eng- 
land 111, to be used tn an attempt to win 
back the world’s speed crown for England 
Tn an effort to select the bull shape 
capable of the greatest speed, tiny models 
of various designs are carved in wood and 
fitted with paper-tube rockets with cate- 
fully: measured charges of powder. When 
for a test, a model is placed be- 


BOY BUILDS HIS OWN TALKIE THEATER 


To extentats his family and friends, 
tan Oakland, Calif,, boy built his own talkie 
in the basement of his home. The 
a luding boxes and proscenium 
arch, is nine feet wide. An old phonograph 
‘motor operates the sound apparatus in the 
homemade projector. Curtains and lights 
are controlled by the youthful operator, 


Stanley Frank, from a switchboard in the 
projection booth. The stage has all the 
accessories of a regular theater, including 
footlights, strip lights, and border lights, 
and the floor may be removed for a puppet 
play performance. Scenes for this type of 
show are hung on pulleys so that they 
may be lifted out of the way. 
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Various models, driven by rockets, 
Aelp Haglan buiders to nd sped 
Tet tally Below, tghting the fae 


tween two Goating guides and the 
is ignited with a long taper, TI 
speed of the model and its be 
carefully observed. In. this way ac 
parison may be made of the most effective 
shapes. 
‘At this writing the speedboat record 
held by Gar Wood, American racer, whos 
iss America IX attained an ‘official 
peed of more than 110 miles 
a Florida trial last January, 


OVERTURNED CAR SOUNDS 
HORN, STOPS ENGINE 


‘Swovzo an auto overturn, a new device 
shuts off the engine and sounds the horn, 
It consists of a conical cup containing a 
pair of metal balls. When it is tipped, 
‘one of these balls runs against a contact 
that short-circuits the ignition, while the 
other closes the horn circui 
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“Rout Raised 4y Hand 
By | . 


Walter E. 
Burton 


Cl. fishing pools are now boom 


{ng in some sections, as the midget golf 
course boomed two years ago. The fad is 
in full swing on the Pacific Coast and its 
eastward movement is being rapidly. ac- 
celerated, It is only a matter of a. littl 
time until the tired business man of Ci 
cago, Philadelphia, or New York will have 
a chance to reach a fishing pool ‘or wel 
Controlled trout stream by afew minutes! 
travel. 
{_ Those who are familiar with both fish- 
{ng and public amusement tastes predict 
the fishing pool will have a far mote dur- 
able popularity than the small golf course. 
There is a reason for this. Fishing, both 
as a necessity and a sport, has been a 
popular activity ever since’ your remote 
ancestors learned to make a hook from a 
piece of bone or to spear fish with a 
‘pointed stick. The city fishing pond brings 
this pastime within the reach of all, and in 
‘addition eliminates some of the grief by 
insuring an abundance of bites. 

Trout are the most popular fish for 
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these city fishing pools. To keep a stream 
well stocked, a well-equipped trout farm, 
Usually located at some distance from the 
city it serves, is necessary. But this new 
business of fish farming is not by any 
means confined to trout. The fish farmer 
may select as his erop some members. of 
the pondfish group, including bluegills, 
Jarge- and small-mouth black bass, erap- 

sunfish, catfish, and calico, rock, and 
Warmouth bass. He may choose to raise 
goldfish, which are distributed by the 
millions through fiveand-ten-cent stores, 
drug stores, and pet stores. If he lives in 
the Great Lakes region, particularly near 
Lakes Erie or Huron, he may capture 
carp and hold them in captivity while 
they become fat on whole-kernel corn, and 
firm-meated from living in clean water in 
stead of the mud of lake beds. 


F YOU were determined to become a 

fish agriculturist, your frst step would 
be to decide on a location. If you are in 
the cooler northern portions of the United 


ut will be your best bet, If 
vuth, you will be wise to choo 


cl fish will determine 

1 of farm you construct. There is 

tas much difference between trout 

as between day and 

Tives best in the cool, rapid: 

changing water of a stream, while the 

her insists on quiet water where there is 

Imost no change, and a fairly high term 
perature 

N IDEAL location for a trout farm fs 

in the valley of a small stream flow 

ing with cool water throughout the year, 

building a dam and a channel’ into 

which the stream can be diverted, you will 


have a good start for a trout farm. You 
‘can make pools of concrete, wood, or 
arth. Clay Isa much better material than 
sand for holding water. 

Many trout farms are modeled after 
those constructed by the United States 
Bureau of Fisheries. Troughs through 
which water flows, and in which wire ex 
lays or baskets are suspended, constitute 
the hatchery portion. As the ¢ggs hatch, 
the baby fish fall through between the 
wires and are caught on the floor of the 
trough. The exgs are obtained from brood 
fish before spawning. Dead exas are re- 
moved to prevent infection of the others 
uring incubation. 

‘The farmer must provide quarters for 
his fish while they are growing, Usually 
several ponds are necessary to keep fis 
fof vatious sizes, and to hold those that 
are to be sold. 

1, on your water-farming venture, your 
georaphical position, makes it advisable 
for you to raise pondiishes, you will pro 
ceed a bit, diferently. You will construct 
ponds having earthen sides, and provided 
‘with enough inflowing water to make up 
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for City Fishing Pools 


for evaporation and seepage. You will in- 
troduce your brood stock and let them 
conduct their own family-raising affairs 
Then for best results you will separate 
the young from the adults, placing the 
Title’ fish. i ponds where’ there is an 
abundance of plant growth. Trout ean be 
fed on raw meat and other food that ma} 
be supplied artificially, but pondlfish usual- 
ly refuse food other than that which they 
obtain alive from the pond itself. Because 
plant life is the producer of nourishment 
for the fish, ponds are fertilized from time 
to time to make the vegetation more luxu- 
riant. 

Soinetimes, when the natural source of 
food is insulicient, auxiliary feeding must 
be done. Minnows or other small fish can 
be introduced and permitted to multiply 
1 food for the larger fish 

When a baby trout takes to the water, 
it has a yolk sack attached to its body. 
‘This sack, a hangover from the exg period, 
provides food for a time. ‘Then the fish 
farmer must, come to the rescue with 
ground beef liver, usually of a grade that 
has been declared unfit for human use 
This liver, being costly, is fed no longer 
than necessary. Then the trout is put on 
4 regulation diet of lungs, livers, spleens, 
or hearts from hogs, sheep, and catt 
horse meat; salmon that died after spawn- 
fing; herring; shrimp meal; dried milk or 
buttermilk, 

Trout recently entered the millionaire 
class by having caviar added to their diet. 
Several Russians who were familiar with 
the making of caviar developed a way of 
preserving salmon egus so that they form 
a suitable fish food. ‘The eggs, like fresh 
‘meat, usually are mixed with beans, wheat 
middiings, and. cod-liver oil. They are 
served raw, while meat may be either rave 
or cooked. 

‘One trout farmer decided he could grow 
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silver foxes as a kind of by-product. So he 
established a fox farm and slaughterhouse 
in conjunction with his fish hatchery. Now, 
he raises foxes on horse steak, and fish on 
hhorse liver, heart, etc. Another fish farmer 
produces badgers on a similar plan, 


FF YOU want nice choice brook trou 

‘eggs, you can get them for seventy cents 
to $1.25 a thousand, Rainbow trout exes 
come a little higher, being priced from 
$1.25 to $2.50 a thousand, The variation 
in price depends on many things, such as 
the stock and the reputation of the hatch- 
ery. One water farmer has developed 
special early-spawning breed of trout, and 
‘now sells some 30,000,000 exs each Year. 

When it comes to distributing his prod- 
vets, the fish farmer finds numerous ave- 
rnues. Even before the city-pool idea 
spread, commercial fisheries were letting 
customers catch their own fish out of the 
pools. When a fish was catight, an atten- 
dant weighed it, cleaned it, and charged 
accordingly. Even today, the cost of live 
fish is the same as dead ones at many 
hatcheries, This condition is not expected 
to last long, because of the rapid spread 
of the metropolitan pool idea. 

Sales to. sportsmen’s clubs, municipal 
governments, and other agencics for stock- 
ing purposes constitute much of the fish- 


SPORT, Formerly Found 
Only in Woods and Hills, 
Now Brought to Door of 


Businessman and Made to 
Yield a Comfortable Profit 


| 
| 
‘Trout are not permitted to 


tot the cage ate 
bad eggs being removed to prevent infection 


farmer's business. Live fish are trans- 
ported in five- or ten-gallon tanks, usually 
‘on motor trucks. Splashing of the water 
erates it sufficiently on short trips. On 
longer hauls, pumps or oxygen tanks are 


Carp, close relatives of goldfish, are not 
important food fish. Buffalofish are like- 
wise ignored. Nevertheless, sales of carp 
and buffalofish have reached 40,000,000 
pounds a year, with a value of $3,000,000. 

‘The Great (Continued om page 115) 
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34,400 


Americans Were Killed 
by Automobiles in 1931 


earl 


ately meng times th ue 
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WA. 


Smash -Ups 


PROVE 


CARS SAFE... DRIVERS RECKLESS 


ETWEEN six and seven o'clock on 
"Tocaday wotoing isthe safest hour 
inthe week to fie in an automo- 
bile. The most dangerous hour is 

between five and six on Sunday afternoon, 
Automobile accidents happen most fre- 
uel in broad, dlp on cleat day, 
when roads are dry. If the driver of the 
ar ig between (wenty and thin’ year 
‘old, the chances of an accident taking 
lake ate eiguiy-one percent greater that 
[fhe is between forty and Afy. 

Such surprising and little-known facts 
about, suceublls socidents hve. beck 
brought out by an analysis recently com- 

eted by statisticians of ‘The Travelers 
Ynsurance Company, ia. Hartford, Conn, 

Although half a ion fewer cars ran 
on American highways in 1931 than in 
1030, the number of automobile: deaths 
and serious injuries last year increased 
tver the year before, Fatales from col 
{igus baveen‘mechines jumped’ head 
twenty-four percent; serous tnures ad 
Seed fo foal fall pscenty ent 
very 100 people killed by aulomotiles In 
1980, there were 103 killed in 1031, 

‘The toll for the twelve months of 1931 
was 3400 persons dead and nearly 1,000, 
000 injured. In fact, if some great catas- 
frophe inl wept nc the Country, Ba 
ing of injuring everyman, woman, and 
Child n Delaware, Washington, D. C2 Wy- 
ming and Nevada, the cnealy tet would 
Save acta ta ognce by 6 

Tn the eighteen months ending Decem- 
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ber 31, 1951, more Americans were killed 
by cars than ied in the front-line trenches 
in eighteen months of the World War! 

What are the causes behind the rapidly 
increasing hazards of motoring? What is 
the commonest mistake made by drivers, 
leading to accidents? How often are de- 
fective machines to blame? Where do 
most accidents occur? Are women more 
dangerous drivers than men? These, and 
other questions, the insurance company 
experts set out to answer. 

Tn at least nine out of ten automobile 
accidents, they found, the cause can be 
tend recy vo ere mde er by 
a driver or a pedestrian. Only once in 
twenty times is the machine definitly at 
fault. 

‘The commonest mistake made by a 
river, leading to a fatalit 
the roadway. Last year, 


came exceeding the speed limit for the 
time and place, with 3,920 fatalities and 
(67,080 accidents. Third ca the list was 
going ahead without having the right of 
way. It resulted in the death of 3,140 per- 
sons and the greatest number of accidents 
cf all, 119,330, 

‘Other important factors in accidents 
caused by drivers were: reckless driving, 
with a total of 2,610 fatalities and 34,830 
accidents; driving on the wrong side of 
the rood, with 2340 deaths and 62,560 
accidents; skidding, with 1,740 deaths and 
44,510 accidents; and cutting in, with $60 


deaths and 33,540 accidents. Passing on a 
curve or hill was responsible for 4,520 
accidents and 280 deaths and failing to 
signal, or signaling improperly, for 27,740 
accidents and 260 deaths, 

AAs a trafic hazard, left turns, charged 
‘with 800 deaths and $6,760 accidents, ran 
far ahead of right turns, with 390 fatali- 
ties and 21,030 accidents. Runaway cars 
‘without drivers, during the twelve months, 
Killed 210 persons and caused 2,580 acci= 
dents. 

The “weaving driver," the speeder, and 
the “road hog” are the three types of 
motorists who cause most highway acci- 
dents, Among pedestrians, those who cross 
the street in the middle of the block, walk 

‘the direction of trafic on country road: 
‘or step out into the street, from bel 
parked cars are responsible for a majority 
of accidents in which those on foot are 
struck by passing autos. 

‘The number of pedestrians run down 
by automobiles in 1951 exceeded 310,000, 
and 14,500 of these were killed. One out 
of every four fatalities of this kind 1 
sulted from crossing thoroughfare: in 
middle of the block; one out of eve 
six from children playing in the streets; 
fone out of every ten from stepping out 
from behind parked machines; and one 
‘out of every twenty-five from walling on 
rural highways 

Those who have to walk along country 
roads, the investigators suggest, should 
always face approaching traffic, carry 
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‘Supports and other obstructo 
3 


lights at night, and never allow two cars 
to come abreast of them. Because many 
pedestrians are killed before motorists 
can bring their cars to a stop, drivers 
should reduce speed at night so they can 
clways stop their machines within the 
space illuminated by their headlights, 

‘The average person takes half a second 
to react to an emergency and apply the 
brakes, Tn addition, at a speed of fifty- 
five miles an hour, it takes more than a 
block to bring a car to a halt with two- 
wheel brakes, and more than half a block 
with four-wheel brakes. When tires are 
Wom, oF roads are wet or the grade down- 

tance is increased. In one 
Dut of four accidents, lst year, the cars 
had two-wheel brakes. It used to be 
thought that ability o react quickly in an 
‘emergency depended upon the intelligence 
rating of the driver. But one recent test 
of a large number of motorists. showed 
that the operator with the quickest reac- 
tion time was of low mentality. 

Tn only $6,330 cases, out of 1,281,400 
accidents studied, were the crashes ‘due 
to mechanical failure. The machines were 
in apparently good condition at the time 
1,225,070 of the mishaps occurred. When 
the cars were at fault, 
defective brakes led the 
list as a cause, accout 
ing for 18,200 ac 
dents. Inthe order 
named, other defects 
contributed to the ac 
dent, toll: Lack of 
chains on slippery 
roads, blowouts. and 
ptinctures, one oF both 
headlights out, defes 
ive steering gear, glar- 
ing headlights, tail- 
lights out or obstructed 

While it is stil bein 
debated whether the 
Increasing average 
speed of automobiles 
andthe lifting of the 
speed limit on country 
roads is causing more 
Accidents, the investigation shows unde~ 
niably that the stepping up of speeds has 
increased the seriousness of accidents 
when they have occurred. ‘The greater 
proportion of people killed or permanently 
Crippled in automobile accidents last year 
is attributed to the increase in average 
speed. 

‘An automobile goine sixty miles an hour 
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fn closed care now xo commonly in use cause 
rnd are responsible for many crashes 


ic and avoid carn sbvceat 


Diagram showing how wrong 
‘er Indolent signal causes 
Teeturn accidents. Wo 

that arm droopi 
ot the ear is barely. vial 


strikes an object with an im- 
fst as great as though i 

id been driven over. the 
edge of a ten-story building and had 
‘crashed on the pavement 120 fect below. 
Incidentally, researches just made by the 
Chicago Motor Club, in Illinois, reveal 
that traveling a mile a minute is three 
times as expensive as motoring at forty 
five miles an hour. The extra fiiteen miles 
an hour trebles the upkeep costs of the 
car, 

The increased speed and power of mod 
em cars is given as one of the rea: 
why rates on public liability and property 
‘damage insurance went up in seven-cighthis 
Of the states February 1, 1932. A study of 
the records from 1927' to 1930 showed 
that the number and seriousness of auto- 
‘mobile accidents had greatly increased the 
‘amounts paid out in claims, 

In all states except Texas, Oklahoma, 
Minnesota, Maine, New Hampshire, and 
Vermont, ihe rates were a 
age for the en 
try being an advance of 
between ten and twenty- 
five percent. More im- 
proved roads, a greater 
number of closed auto- 
mobiles, increased con~ 
sestion, more mileage, 

nd an increased family 
use of automobiles are 
other factors considered 
by the insurance com- 
panies as contributing 

the greater number of 


y, a credit or- 
ganization ina. southern 
ity reported. that ‘one 
fourth of all drivers hav- 
ing collisions there were 
listed as “bad credit 
risks.” The confidential 
reports, which are used as a basis for ex- 
tending credit, showed they had character- 
istics such as lack of consideration for 
others, carelessness, use of intoxicatins 
Tiquors, recklessness of coasequence, cf 
other habits which marked them as dan- 
ferous drivers. About six percent of the 
encral population, the report points out 
are bad risks. They can be identified 


oray cam rd 


This Article Tells How Poor Drivers 
Have Increased Motoring Hazards 
Despite Improved Roads and Cars 
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beforehand and should be refused driver's 
licenses, 

Tf you ask most people under what road 
conditions a majority’ of auto accidents 
‘occur, you. will probably be told: “Tey 
roads" or “wet streets.” As a matter of 
fact, the insurance company experts found 
that only three percent of the 1931 acci- 
dents occurred on icy surfaces and less 
than sisteen percent on wet surfaces, In 
eighty-one percent of all mishaps, the 
roads were dry. And, for accidents which 
resulted in fatalities, the figure was eighty- 
four percent, 

‘Also, cighiy-five out of every hundred 
accidents resulting in deaths occurred un- 
der clear weather conditions. Less than 
fone percent took place when it"was snow- 
ing; less than six percent when it was 
cloudy’; and less (Canlinued on page 124) 
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Elevators Whisk Tourists to Bottom of 750- ‘Foot Cave 


open ss 10 


ae 
SS 


Along his 


tothe 
C 


‘ite 
Toroot 


‘ 
th platform, ‘The elevae 
tors there mal no 
intermediate sops bee 
tween ground level 
and. cave floor, “To 
Prevent the posiiity 
of atengers being 
trapped part wa 
down the shalt byt 
potsible breakdcwn 
each 
car will be fed with 
ade door, In an 
nig ie ac 
iphone, and 
cagers will pas from one car to the 
 througi the side doors 


Visrrons to Casabad Caverns National 

ine Hoch on ge shel 
tor up and down in the famous 
Serve, (ue ear really iecad 
Speatin anda endl be fing 
Soe cesta sedan the TH) fon fase 
round Jevel to the flor of the eave. By Son 
the Brenan 


VIBRATIONS IN MACHINERY GAGED BY es SEISMOGRAPH 


the earthquake di 
a miniature instrument 
-d to measure the vibra- 

at full 


before the piece 
Developed by General 
the instrument records 
ight that they can be 
in thousandths of an inch, 
f the instrument, con- 
lead weight, is bolted 
ine being tested, and vie 
brates with it, The 

lead weight, because 
of inertia, ‘tends to 
remain Stationary 
Bar magnets on the 
vibrating case gen- 
Below, working parts of th ; erate a minute elec- 
bration detector. tric current as they 
Ee move past coils on 
the stationary 

weight. ‘This cur- 
rent, recorded on a 
sensitive meter, af- 


fords an accurate 
measure of the de- 
sree of vibration. 
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NEW CLOCK IS 
ONE-HANDED 


A stxcue hand, 
moving around. the 
oval face of an odd 
clock designed by a 

fierson, Ohio, in- 
tor, makes ' two 
complete revolutions 
daily. Large num- 
bers from one to 
twelve indicate the 
hours, while the min- 
utes are shown by 
smaller’ figures. A 
novel system of ge 
ing was required to 
obtain the unusual motion of the hand 
‘The designer maintains that it is ea 
tell time by his clock than by one with 
‘4 conventional face and two hands, 


4,000-YEAR-OLD MAP 
FOUND NEAR BABYLON 


Tie oldest map in the world was dis 
covered the other day in an 

200 miles north of Babylon, in Mesopo- 
tamia. “Marked on a clay tablet of a size 
that could be hidden in the hollow of a 
‘age is estimated at 2,500 B. ¢. 
Tt maps a rich man’s estate, showing 
learly the topography. Mountains are in- 
dicated with scallop markings, in the fash- 
fon of Babylonians centuries later. The 
small wedged-shaped characters are those 
of early Sumerian writing. 
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MICROSCOPE WITH 
TWO EYEPIECES 
REVEALS CRIME 


fire a tex 


bucke 
mark 


‘ender on a 
bberve similarity of marks 


[As Heft, note hat two lets 
tren place beneath 


DENTIST KEEPS TOOLS IN DOLL HOUSE 


Cuno patients do not shudder in antic- 
ipatory dread when a Los Angeles, Calif., 

lentist reaches for one of his tools. They’ 
are kept in the drawers of a model doll 
house that serves as a cabinet. The den- 


of dread and terror: 
The keeps thems inthe drawers of 


's experience with this aid has shown 
hhim a shrewd psychologist, for instead of 
‘causing fear he now excites the curiosity 
of his youthful patients when he reaches 
for one of his instruments, 


this Los Angeles dentist reaches for 
iit bowre, and curiosity replaces fear 
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GIANT MACHINE SHAVES OFF HILLSIDE 


Hrtswes are neatly 
shaved by a giant travel- 
ing machine that is ex- 
pected to prove an in- 
novation in digging. and 
quarrying methods. 
Buckets moving upward 
on an endless chain 
scoop off the face of the 
hill and empty their ma- 
terial in a hopper on the 
other. side. The device, 
especially intended for 
clay digging, can remove 
fifty tons of dirt an hour, 
thus doing the work of 
small army of men using 
hand tools. It can also 
shave limestone oF shale 
for making cement and 
other products, doing 
away with drilling and 
‘lasting and delivering a 
fine, uniform mixture, 
Photo at extreme right 
shows the cutting buck- 
ets on endless chain 


CATCH ELEVEN-FOOT CRAB NEAR JAPAN 


Vistrows 10 the Na 
tional Museum, at Wash- 
ington, D.C. 'may now 
sce a fullediged.speci- 
men of Japan's “night- 
mare crab,” which, with 
‘lawsextended, basa span 
fof more than eleven feet. 
Fortunately for bathers, 
perhaps, the aquatic 
monster: does not. stray 
into. shallow waters It 
inhabits the 
depths of ‘Sagami_ Bay 
WATCH RUNS BACKWARD  J3pn. On rare occa: 
Waar is said to be the only watch in hauled up bythe long 
the world that runs backward has been lines of deep-sea fisher- 
constructed by a master watchmaker of ies. The photograph at 
San Antonio, ‘Tex. Its hands travel coun- the right shows W. M 
terclockwise, and the nume Perrygo, of the museum 
fone to twelve in the same stall, preparing the crab 
odd timepiece is mounted in the window for exhibition, while an 
Of its builder's shop, where it draws the American crab is ethib- 
‘attention of passers-by. ited for comparison, 


MACHINE GIVES CLUE IN HEART DISEASE 


Heaernears of hos- 
pital patients with typ- 
kal forms of heart 
trouble recently were 
recorded upon glass 
disks in Germany 
through a new process, 
A machine resembling 
a phonograph plays the 
records, using a photo- 
electric’ pick-up with a 
light-sensitive cell and 
a loudspeaker. Listen 
ing to patients’ heart- 
beats, a doctor ean com- 
pare ‘them with those 
fon the sound records 
and make a quick and 
accurate diagnosis, 


BRIGHT COLORS ON HOSE 
DISCOURAGE THIEVES 


‘Tuerr-Pnoor garden hose, striped with 
colors in barber-pole fashion, has been 
placed on the market. According to the 
maker, the distinctive combination dis- 
courages petty thieves. Tt is intended es- 
pecially for public parks, clubs, and large 
estates, and different color combinations 
insure individuality. 
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BLIND PERSONS’ SIXTH SENSE FOUND IN THE EARS 


Have the blind a “sith sense” by which 
they. feel obstacles before they” touch 
them? When persons long blind approach 
a foreign object, they experience a slight 
sensation of being touched on the face. 
To study conflicting theories for this mys- 
terious phenomenon, Dr, Viadimir Dol- 
ansky, psychologist of Warsaw, Poland, 
Set up an “arti 
could be shifted toward a subject 
Even when the subject’s face was cov- 
ered by a cardboard mask he could detect 
the approach of the disk. But the subject 
sensation ceased when his ears were 
This solved the myste 
have developed. such acute~ 
ness of hearing, Dr. Dolansky concludes, 
that they can detect the faintest sounds 
echoed from the obstacle. Almost instine- 
tive is their fear of a collision, and this 
contracts hair follicles on the face. The 
al sensation that results is the ar 
sixth sense.” [A btind person, face tell when the moving da en 


Axtaeacit coal 
fresh from the mine 
ow gets a bath in a 
giant cone. The work: 
ings of 

trial method, re 
in use at several of 
the larger mines, 


illustrated in 
drawing at the 1 
From a chute at th: 


upper left-hand. cor 
ner of thy 

newly-min 
slides into th 


hopper 
The cone is filled with 
sind and water, 30 
rapidly. agitated ‘that 
‘the coal will float in it 
Swirled about in this 


USE SPRAY GUN TO RE-INK 
TYPEWRITER RIBBON 


8 need not be 
because their color is faint, 
according to the manufacturer of a new 
liquid that is said to renew them. The 
compound is applied with a spray gun, 
and it takes but two minutes to treat the 


mixture, the 
lumps are was 
scoured, and then 
ejected into a second 
chute. Meanwhile 
lumps of slate sink 
and are drawn off at 
intervals, The cone is 
the invention of 
Philadelphia engineer, 


BAD MONEY PICKED OUT 
BY AUTOMATIC MACHINE 


Ax Trattax inventor has perfected 
device that he claims will reveal whether 
2 coin is genuine or counterfeit. When a 


Within the machine devices 
in, measure its diameter, and 
This ostrich plume faz is waved gently by an electsle motor nt test it with magnets. 
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ft, plowing and harrowing’ being 
leh, revolving plowing and cutting disks th 


WATER COOLER IS ICELESS 


Tre principle of chilling by evaporation, which 
makes moist skin feel cool, has been applied in an ice 
less water cooler recently invented for use in warm, dry 
climates, A glass water Vessel holding several gallons is 
surrounded by a jacket of porous paper, with the lower 
edge in a basin of water, Acting as a wick, the jacket 
draws up water and evaporates it, The resulting chilling 
effect is said to keep the drinking water, during dry 
‘weather, thirty degrees below that of the’ surrounding 
air. The cooler is a modern adaptation of the olla or | 
Porous water jar formerly used by western Indians. § 


POUR COMPOUND 
IN CAR DENTS 


“Puastic surgery” for bat~ 
tered automobile bodies has 
been made possible by the 
discovery of a metallic com- 
pound suitable for filling 
dents. The new method obvi- 
ates the need for hammering 
‘out the dents from the inside. 
Instead, the plastic com- 
pound is made workable by 
the low heat of a torch and is 
spread evenly into the dent 
with blocks of wood. It may 
be applied to vertical parts 
‘without running, 
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ROTARY PLOW PULVERIZES SOIL 


Lixe a dog digging for a bone, a re- 
markable “rotary plow” demonstrated re- 
cently in England throws a stream of 
pulverized earth into the air behind it, 
‘The business end of this new aid to farm- 
ers is a revolving cultivator geared to 
the motor of its tractor frame, As the 
machine travels across a field, it plows 
the soil, pulverizes it, aérates it, and cuts 
any surface growth to pieces, all in one 
labor-saving operation, thus making unnec- 
essary the use of a tooth drag of 1 disk 


MAGIC LANTERN SHOWS FINISHED 
DRESS BEFORE GOODS IS CUT 


No Loxcrx need a woman wonder, when purchasing 
material for a dress, how it will look when it is made 
up. A new viewing cabinet, cleverly employing the prin- 
ciple of the magic lantern, enables her to see the fin- 
ished dress in any number of materials she may choose. 
‘The machine is provided with a series of lantern slides, 
which bear the outlines of dress patterns in current 
styles. A customer selects the pattern she prefers, and 
this is inserted in a projection lantern at the side of the 
cabinet. At the other side, bolts of dress material may 
be inserted. Mirrors within the cabinet combit 

line of the pattern wi 

customer sees an y 
experiment with any number of materials before choos- 
ing and buying the goods. The first of the new machines 
was recently placed in service in a large eastern store. 


Micrors ia magic lantern th 
te castomer cam see how ma 


age of dress on screen 
‘will lok when made up 


POPULAR SCIENCE MONTHLY 


& an YOu 


nvent It? 


In 15 required to transmit motion 
from the shaft to the shat, at 
the same time reducing the number 
of the revolutions per minute. Shaft 
B must rotate only a fraction as rap~ 
idly as shaft A, Note carefully that 
the wheel i provided with sixteen 
pins, projecting alternately from op- 
posite sides of the rim. The edge of 
the wheel C clears the shaft A by an 
amount less than the thickness of 
‘one of the pins. 

Can you design a part, to be keyed 
upon the shaft 4, which will trans- 
mit the mo ‘means of the six- 
teen pins, and which will operate 
‘equally well with the shaft A rotat- 
ing in either direction? 


Here is the solution of the spring- 
less water faucet problem of last 
month. 

‘The stem A is bent out of line and 
then continties a short distance par- 
allel to its original direction. Its end 
then fits into a ring B, connected by 
short rod C toa disk valve D, seat- 
ing against a constricted part of the 
faucet. The water pressure upon the 
disk D keeps the faucet closed ex- 
cept when the handle is turned. Then 
the leverage of the short crank bent 
into A unseats the valve against the 
water pressure and allows water to 
run through the faucet. When the 
handle is released the water pres- 
sure instantly closes the valve and 
the rod and ring restore the handle 
tots riinal postion without the 
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Are rarssuse from one of the tires of 
an automobile operates a midget spray 
fun that has just appeared on the mar- 
Ket. It enables a fastidious car owner to 

touch up a scratched fender or a rusted 
spot on the body without need of recourse 
to bulky apparatus. Cans of enamel are 
furnished with screw threads to fit the 
| gun, so-that there is no waste or mess in 
filling a reservoir. To avoid possibility of 
diminishing the air in a tire to below 
| minimum operating pressure, a spare tire 
may be used to supply the air to the spray 
| sm 


TWO TUBES IN ONE 


Two radio 
tubes are com- 
ined in one by 
anew bulb de- 
signed for alter- 
nating-current 
sets. Its elements 
form the dou- 

le function of 
detector and 
ower tube. Ac- 
cording to the 
manufacturer, i 
makes. possible 
the design of ra- 
to receivers ws 
from two to 
four tabes Test 
| than at present. 


MACHINE LEADS BULL 
| AROUND BY THE NOSE 


| A stacy that takes a bull by the 
nose and gives him healthful exercise, 
willingly or unwillingly, is the novel in- 
vention of a Beavertown, Ore., breeder 
| of livestock. Driven by a half-horsepower 
gasoline motor, the long leading arm 
| walks the animal halfway around a circle, 
reversing at, the completion of the arc 
| ‘The device is entirely automatic. 


AIR FROM CAR’S TIRE RUNS SPRAY GUN 


BIT CUTS SQUARE HOLE 
WITH ORDINARY BRACE 


Sovane holes may be drilled with an 
ordinary brace, through the use of an 
‘ingenious new de= 
vvice consisting of a 
special bit, apd a 
steel guide, Theat 
ter, a flat plate 
with a square 
aperture, is fas- 
tened to the work, 
the tool's 
lar bit re- 
the wood 
within the aper- 
ture as it revolves, 
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New Bulb Gives Brilliant Light for Home Movie Makers 


SINCE the invention of the “photoflash 
lamp,” which provided amateur photog- 
raphers with a handy form of flashlight 
in a lamp bulb for still pictures, a need 
has been felt for a steady light for home 
movies. Now it is announced that a 
“photoflood lamp” for amateur movie 
makers has been perfected. It looks like 
rosted sixty-watt bulb, but 

od into a household socket 

y brilliant light equal 
y bulbs and suit- 


ot light for ama 


AT WAVE OF HAND CHART 
GIVES COST OF LIGHT 


Watex an electric light. user want 
find out how much light he gets for hi 
money with bulbs of different voltage 
from that on which they are de- 

signed to run, he has but to wave 
his hand at’ an animated chart 


amount of current consumed in 
watts, the amount of light ob: 
tained in candlepower, and the 
cost per candlepower. As. the 
chart shows, the light user gets 
most for his money when the 
voltage on the bulb corresponds 
with that of his power sunoly 


exhibited in New York City. An 
3 a seme en ences 
rs Bel] actustes a series of ‘white li 
" 70 : PHONOGRAPH 
HH “4 A IN TINY CASE 
: So the 

« the 

ry 

a 

‘0 


So rex of wear that it could run 
practically forever is a new gearless 
clock operated by electricity, Its 
‘low motion” motor has no visible 
connection to the hands, The secret 
of the mystery clock’s operation is a 
magnetic linking between the station- 
ry part, a wire-wound circle of iron, 
and a. Series of concentric moving 
rings, three of which carry the hands. 

A special wiring circuit causes a 
magnetic field to travel around the 
wired circle at the rate of sixty revo- 
lutions a second, turning the largest 
‘of the concentric rings. This in turn 
drives the next smaller one by similar 


genious system of gear-like 
that transfer the magnetic force, there 
is a certain definite amount of lost mo- 
tion or “slipping” and the rings bear- 
ing the second. minute and hour hands 
rolate at exactly correct speed ratio, 


Gearless cleczic clock has na parts to wes 


cing 
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STRANGE NEW AUTO-BOAT MAY RIDE SURF TO SAVE LIVES 


‘Twenty-fourfoot lend and water craft that has a 
‘wheels and & boat body, "AU right, the atsphiblan ch 


BALLOON TIRES SILENCE 
BOSTON MILK WAGONS 


Bostox’s campaign to eliminate un- 
necessary street noises has just’ brought 
inthe halloon-tired ‘milk wagon, "whole 
fleets of which will soon cruise the cit 
in the small hours of the morning. Out 
warily the, new milk wagon 

‘appears to have the same de- 
livery body as of old, but its 
chassis closely resembles that 
of the most “modern auto 
truck, with disk wheels, large 
pneumatic tires, and —ap- 
provedslype roller bearings 
{or all rotating parts, The new 
‘wagon is sponsored by one of 
the largest dairy firms in the 
city, 

Cushioned shoes for the 
horses and rubber pads on the 
bottoms of milk bottles have 
been used” elsewhere for 
abatement of early morning 
racket by the milkmen, 


REAR MIRROR AIDS IN BACKING CAR 


‘To avenr accidents in backing out of 
driveways or along curbs, a Cleveland 
Heights, Ohio, inventor has devised an 
auxiliary rear-view mirror for automo- 
biles, This consists of a curved sheet of 
polished steel in a neat frame, mounted 
‘at the proper angle inside the car just 
above the rear window, Thus it cives the 


fa drawing, eight 
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driver.a clear view of the ground directly 
in back of his car. With the “groun 
mirror,” there is little danger of running 
down a child standing behind the car, or 
backing into a bydrant, 

The rear mirror is so set as to reflect 

« image into the conventional front mir~ 
ror, where it is seen by the driver, 


Usner construction near an Oregon 


beach are several of the strangest of 
amphibian craft ever designed, With 
wheels like an automobile but a hull and 
paddle wheels like a boat, the thirty-six- 
foot vehicles will be able to run along the 


ht through the break- 
1. The possibility of their 

has been forecast, since 
tire into places where no 
0, With two men aboard, 

go to the rescue of a 
crew aboard a sinking ship, 

Last summer the inventor, M. E, 
employed a 


beach of dash stra 
hey could ve 

rowboat could 
such a craft € 


Howe, 
smaller working model of his 


‘queer craft as an amusement device, This 
twenty-four-foot amphibian took eight 
persons at a time on a thrilling ride in the 
surf, This model, powered with an auto- 
mobile motor, could travel at four miles 
fan hour in the watery but marine engines 
ft will give them fifteensmile 
re expected to be placed in 
is points along the Pacific 
coast, Special housing, encasing the axle 
‘of the auto wheels, render it water-tight 
without interfering’ with steering gear. 


HOUSEHOLDS ON WHEELS 
FLEE GAS FROM MINE 


Porso gas from the depths of the 
earth has just routed the entire populace 
of a thriving little Wyoming mining town, 
giving rise (0 one of the strangest dramas 
‘of the modern West, Not long ago noxious 
fumes were found escaping from the 
With the 
lives of the four hundred inhabitants be- 
ing snuffed out at the rate of one a month 
bby the gas, authorities ordered the evac- 
uation of the village. Many householders 
abandoned their homes and fled. A num- 
bber of others loaded their frame dw 
gm trucks and carted them bodily away to 
near-by Wyoming cities. 
At tis Srding’ Cumberland is vetally 
another of the West's “Ghost Villages.” 


Fleeing poison gas from a mine, residents 
of a Wyoming town put houses on wheels 


a 


DYNAMITE DIGS TRENCH FOR 
PIPES IN RIVER'S BED 


MIRROR LETS YOU POSE 
YOUR OWN PICTURE 


GUN KNOCKS OUT VICTIM 
WITHOUT WOUNDING HIM 


only himself to" blame. ‘The camera, with 
its lens peering through the mirror, re- 
cords exactly what the sitter sees. 


on with a 
& is pulled 
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1 the unieysie th 
‘whlch revolve 
Bde Photo shows 


TEN-FOOT hoop of 
iron latticework 
chugeebugs along 
an English high- 

way, Passing motorists 

slow down, and pause to 
peer at the apparition 

‘The man inside it is driv- 

fng a8 unconcerned as if 

he were out for a Sunday 
airing, 

ter the same strange 
hoop is put through is 
paces on the beach at 
ean Sands, near Weston- 

‘Super-Mare, England, be- 

fore a crowd of spectators. With a speed 

that is astonishing in, view of its ungainly 
appearance, the wheel goes spi 

the sands ‘at a thirty-mile-a d 

When it has come to a stop, the driver 

and inventor, Dr. J. H. Purves, steps 

from it and declares he has just demon- 


Present and fut 


The unicycle meets the highway 
strated an experimental model of the 
high-speed vehicle of the future. By sub- 
stituting one wheel for the four wheels 
‘of the conventional automobile, he main- 
tains that he has reduced locomotion to 
the simplest possible form, with conse- 
quent economy of power. The motor, 


USE RAILROADS TO DO FARM WORK 


Mixiarune railroads to aid farmers in 
doing. their plowing and cultivating by 
electricity are an innovation tried out suc- 
cessfully in France. How they replace 
hhorse- or tractor-drawn tools is shown in 
the accompanying diagram. An electric 
power unit driven by a 

fiveshorsepower motor and 
a weighted car travel on 
parallel tracks. Between 
them a plow or other tool 
travels back and forth on 
cables. between the two 
ars, the power being ap- 
plied through pulleys. The 
Speed of the tools may he 
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Varied at the will of the operator. Tt 
also serves many auxiliary purposes, for 
firesighting apparatus, conveyors, and 
‘wood-sawing tools are’among the things 
that can be operated from the railway. 


AMAZING MOTOR-DRIVEN HOOP 
MAY BE CAR OF THE FUTURE 


Above: Dr. J. H. Purves, Raglish tn 
envor ot the anleyete, with = model 


remaining upright on a roller- 
mounted carriage with the driv 
ex's. seat, transmils iis power 
to the inner rim of the hoop, 
Witnesses of this extraordi 
nary demonstration, which too 
place recently, saw that a. gaso. 
Tine motor of only two-and-a-half horse~ 
power was sufficient to run the thousand- 
pound wheel. Another smaller motor 
hoop was demonstrated, run by electeic- 
ity. At present the machines are ad 
mittedly crude; the driver steers, for 
example, by leaning to one side and thus 
tipping “the wheel slightly toward th 
direction in which he wishes to go. Tut 
Dr. Purves exhibits a working model to 
the one-wheeled vehicle that he 
jas on future highways 
In this “dynasphere,” as he calls it, 
passengers will sit within an inclosed 
cabin that remains upright while the 
tread revolves around it, The treads 
‘curved surface has the shape of a section 
cut from a sphere. To steer the vehicle, 
the driver operates gears that shift th: 
cabin to one side or the other, tipping the 
wheel and thus directing its course, 


JUICE CAN'T SQUIRT. Stices of 
lemon, gripped between the jaws of 

in Mexible squeerer, ace held Rr 
ly by the sharp projections and 


ot hygienic toothbrush is tolled againat 
teeth for the purpose of 

moving the fmm 7 

‘he bush, which, the manufacturer eh 
maken 1 ipo Tajure tener gue 


the tisk and whenever the 
et 


whieh ix ths hed atte 
ferperature of the water from "eold™ tap 
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WEATHER-MAKING UNIT, Homes and private 


olices can now be supplied with an a 
athe designed t2 a 


MEASURE YOUR SUGAR. This 
bigar bowl docs sway with the 
feed for caing a spoun en each tine 
itis tited exactly a teaspoonful 
of Sugar ia released and Bows out 
‘Also. according ta ite maker, I 
fas the advantane of heeping the 
sogacsale ra closed sanitary diss 


SKEWERS FOR BAKING. Made 
of aluminum. the akewers: Hah, 
ce stuck into the potato, apole, 
Gr mest to be baked snd then 
Stood is the oven ‘The skewer 
Conducts heat to the fide of the 
cod, thus insuring even cooking 


| 
I 


es 


NO STALE COFFEE 
Closing this aluminum 


the cles which i ts aid, 
wilt remain fresh inde 
Bitty Wt stared in thin a 


ae =p} == 
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Utilities 


SOAP CHIPS. Tato this 
toe ste 


MILK BOTTLE GETS ALUMINUM CAP 
"To preserve bottled mitk from contamina 
lon "and to. guard against tampering. alo 

sear Suinam expe are forced 


PAIL HOLDS DUST. 


MO DRY LEMONS, A pere 


forased aluminum tube ie forced 
through a Temon and eight pr 

re then telenses the fuleey If 
pulp clogs the tube, the wooden 


ICE KEEPS ROOM COOL. This 
bout 25 pounds of 


That expel 


pocket sized jet 
sches to the faucet 
Some and if toreed up, the 

in Teened 
down it is a regular faucet 


BREAK YOUR CAKE. IF 
‘You feel that cake shoald be 
Broken and nor ext, the tool 
shown at left will interest fegular electric wiring without inte 
Jou Teas tooth that bres fering with the usw of current for light 
Bot cake without crumbling An alarm In provided forth 
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Keep Your House NEW 


and Etscape Big Repair Bills 


Systematic Vigilance Necessary to Reduce 
Wear and Tear—Here Are the Danger Spots 
You Must Watch to Safeguard Your Dwelling 


Seasonal 
Checking List 


FOR KEEPING YOUR 
Hovse FIT 


Spring: 
Clean boiler and fur- 
nace 
Remove smoke pipe 


Paint outside 
Repair screens 


Summer: 
Examine roof 
Clean traps 
Make windows tight 


Fall: 
Clean gutters 
Inspect drainage sys- 
tem 
Replace smoke pipe 


Clean traps 


TEARING OUT WALLS 
NOW UNNECESSARY 
IN REPAIRING PIPES 

hewn here, can be 
ies witht de: 


*3 


the mew pipe ca be 
Dussed through a hole eut at caly eae poist 
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By R. W. 

‘OUSES, like clothes, are subject 

(ower onl tar, We all aoe 

that the “sitchin time” makes 

2 coat last longer, and our ex: 

perience with automobiles has taught us 

the wisdom of keeping them in perfect 

repair. A howe, unite caf, wil un 

in'opite of worn spats and damaged pars 

Ks a result some: bouse. owners ad 

hard to realle that they can save money 

the instant repairs are 

Tb they tye too 

Small to need immediate atteation,* and 

while they delay the damaged area 
Forests by lee God Bounds 

‘Suppose some moming You sce a wel 
spot on the living room ceiling. Tt ir a 
mere nothing, for there is just a drop or 
two of water on the ot beneath the 
radiator in the room above. You decide 
it would be silly to call a plumber for 
toch tile, Probably you do not realize 
that it had to be a fair sized leak before 
the water would get through the floor, 
the uner-Aocring, the lathe and plasty 
te sbow on the felling below. You for 
fetsthat even a lite Water nse 6 well 
of floor can do a lot of damage. 

‘Two tiny leak a which you soll act 
ally may be settce er my very quickly 
Bevone so. Nou cannot be sure i's na 
a bad leak, since you have no way of 

ing how toowh, water. may fave 
found fis way Inneath the oor boars. 
‘Plat le why Jou should all the plumber 
a the rt sn of a leak. If you walt 
the wer has tae An sprend, a Lege pee? 
tio of the plaster In the Living room fay 
become loss, sand” the water, trickling 
into the wall, may damage the wall paper. 

Repairs necessitated by a leak of this 
ind can be dnt ath Casor now’ ies 
They could have been dane scree yews 
Son At ln cangrecaie oat! tay 
ie eesk win piowss: Hioscyer rnd rt 
pat cigar ietr ergstiaf hong 
2 patching fob sinple aod ‘clean. Fart 
all the loose plaster must be removed. 
‘Then a pice of wall board cut to At the 
foley ie mailed to the lath ‘and the font 
Bete teal andthe 

ier Glled "with “patching pluses? 
Ybich can be bousht’at- any ardware 
Sore’ and is easly applicd with 3 Rat 
piece of metal. Finally. a coat of plastic 
paint will completely hide the patch. The 
paint can be applied with a brush and the 
tisred finish may be obsained by ising 
2 atiple brash, & sponge, or a wad of 
crumpled newspaper. Ii the wall paper 


SEXTON 


is damaged, repairs may be made in the 
same way and new paper hung, If the 
entire plaster wall or ceiling must come 
‘down, wall board can be used instead of 
plaster, saving a great. deal of inconven- 
fence and dirt. The joints between the 
boards, however, should always be pointed 
up before painting or hanging wall paper, 

Probably seventy-five percent of all 
repairs are made necessary by the action 
‘of water. Roofs, even though constructed 
of first-class materials, sooner or later 
may start to Teak, ‘The gutters that run 
down the sloping roof to the leaders, and 
the leaders themselves, will, i time, show 
worn spots and cause trouble, Unless your 
walls are properly damp-proofed, “rain 


‘When plaster celling is pulled down in shaking 
fepaite, it com be replaced wh wall bear 
thus ‘saving’ mech “inconvenience” and. diet 


water, seeping into the ground, may even- 
tually’ find its way into the cellar, Tt is 
wise, therefore, occasionally to. inspect 
these various details to see that they’ are 
holding up under normal wear and tear 
The gutters should be cleaned out in the 
fall so that ice will not form in them and 
cause the metal to deteriorate 
Tf there is an attic in your house, or a 
little-used storage space below the roof, 
it is well to go up there once in a while 
to see that the roof is not leaking. A Teak 
in.a wood-shingled roof is easy t0 remedy 
if attended to at the proper time. Shingles 
are laid so that they overlap and the joint 
between two shingles is thus always pro- 
tected by a third shingle. Sometimes 
speli shrinkage opens 
‘When it rains, water may 
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pain. 
ARURDo RarTeRs: 


Drawing shows proper manner of 


hove ahingies at 


leak in before the shingles have time to 
swell, or a shingle may crack and allow 
the water to seep in. Since these cracks 
fenerally are visible, it is possible to 
Focate the damaged shit id replace 
them with new ones; oF a piece of metal 
ay be slipped under the defective shingle 
if the crack { not too large. 

When replacing a worn shingle with 
4 new one, it 48 sometimes dificult to 
ot the old shingle out. There are special 
tools called rippers made for this pur- 
pose, When ‘earing Oe new: ie, 
never nail through the surface 
Instead,” drive the nail ‘between. two 
shingles, inthe course above, and then slip 


In preparing an oid root for reshingling it 
If desirable to split all warped shingles with 
hatchet and (hen nail them down’ securely 
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—eaETESS 


ATER FROM GUTTERS 


“| ap ro oman 


At slab, in replacing & 


4 piece of copper under these two over- 
injng singe no that cover the ed 
of the mail and extends under the next 
course above. 

Usually wood shingles are nailed to 
strips of wood that run horizontally over 
the outside of the rafters. This allows 
a free circulation of the air that dries the 
shingles after a rain, Where slate or com- 
Position shingles like those made on an 
asbestos or asphalt base are used, the 
roof is first inclosed with sheathing boards 
nailed to the outside of the rafters. Slate 
and composition shingles, nailed directly 
to the sheathing, are laid in much the 
same manner as wood shingles. To lessen 
the chance of wate geting i back. of 
the shingles, roofing paper is laid between 
the slate or composition shingles and the 
sheathing. Repairs to damaged slate or 
composition shingles may be made just 
as in the case of a wood-shingled roof. 

It is possible to prolong the life of a 


‘wood-shingled roof by occasionally ap- 
plying a coat of asphalt paint. A water 
proof cement may be used on a slate roof 


to repair minor imperfections. If, how- 
ever, the shingles have so deteriorated 
that's new roof must be laid, it is not 
always “necesury to. remove the old 
shingles before laying the new ones. 

preparing the old roof for reroofing, itis 
desirable to split all warped shingles with 


rob res SueaTeinc f= 
ho Suneues oof 


“Stein Snctesesc 


conoen STRIP 
iNeeareo To 2 


SEVERNA 


4 hatchet and nail them down tight. If 
slate or composition shingles are to be 
used for the new roof, they may be nailed 
directly to the old roof, But if the new 
roof is to be of wood shingles, it i best 
to apply nailing strips to the old roof and 
nail the new shingles to these strips. The 
nailing strips may be pieces of wood 
about. one by two inches. ‘They are 
usually placed so that there are three oF 
four nailing strips to the length of each 
shingle. 

‘Sometimes a leak in the roof, not due 
to the shingles, is caused by a defect in 
the flashing, which is a technical term for 
the metal work used to make the joints 
waterproof. For example, it would be 
impossible to get a tight joint where wood 
shingles meet a brick chimney. To take 
care of this, pieces of flat copper of zinc, 
about the width of the shingles, are placed 
beneath the shingles with enough of the 
metal extended to form a right a 
where it meets the chimney. Similarly, 
other pieces of metal, preferably the 
same metal and the same size, are inserted 
into the brickwork of the chimney, and, 
where they extend, they are bent at right 
angles downward, overlapping the other 
metal pieces. These pieces of metal de- 
teriorate in time, the joints open, and 
water may get inside. These open joints 
may be stopped (Continued on page 126) 
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Making a Chemical Harmonica 


° Fascinating Hydrogen Experiments 


ry 
Raymond B. Wailes 


INIATURE, harmless explosions, 
lighter-than-air soap bubbles, 
and a singing flame are some of 
the possibilities in experimenting 

with hydrogen gas. 

Perhaps the easiest way for the home 
chemist to make hydrogen gas is to heat 
pieces of aluminum metal ina. table- 
Spoonful of Iye dissolved in a cup of 
water. A chemical flask is a suitable ves- 
sel in which to make the gas, a strong 
steady flow of hydrogen being produced 
with this method, 

‘As you know, hydrogen gas burns, form- 
ing water. To" demonstrate this, hold a 
coo! glass or beaker above the burning 
wydrogen gas escaping from the generat- 
ing ask and a dew. surface wil form 
‘on the inside of the lass or beaker. To 
prove that the dew, or water, did not 
Come from the water in the flask, you may 
affix a drying tube containing calcium 
chloride lumps, of dry lumps of lime, to 
the exit of the’ flask. 

‘The drying tube ean be made from 2 
broken test tube and should be fitted with 
corks bored to take a glass elbow and a 
medicine dropper. ‘The calcium chloride 
abstracts the water vapor ftom the hytdro 
fen fas. The byren gas should be lit 
From the end of the dropper, after allow- 
{ng the air inside the generating Mask to 
escape for about a minute before ap 
ing a faine, 

Ti the medicine dropper is. turned 50 
that the fame is pointing upright, and a 
lass or metal tube about half an inch in 
diameter is held so that the flame burns 
Within it, a musical tone will be heard 
This often becomes very loud. The whole 
device has been called a "chemical har- 
monica.” 
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‘The issuing hydrogen gas can be led int 
soapy water to produce bubbles that float 
Up into the air. An inverted test tube 
held over the end of the medicine dropper 
will become filled with bydrogen gas, and 
the gas, being lighter than air, will’ pass 
upward’ into the tube. If the finger is 
Placed on the mouth of the tube, held 
Upright, and a match applied, a ‘fame 
Accompanied by a small, harmless explo- 
sion will take place, as the mixing of the 
air with the hydrogen forms a compound 
that is explosive. 


HYDROGEN 2s can also be made by 
EA atiowing an acid to act nor 
zine, Heating equal parts of sal ammoniac 
id sodium bisulphate in water with 
pieces of iron, such as tacks or nails, will 
also. produce hydrogen gas. This latter 
‘method is convenient and avoids the direct 
we of the usual acid mixtures. The bi- 
sulphate-sal ammoniac-iron mixture will 
not, however, produce as steady a stream 
of hydrogen’ as that obtained from lye 
water and aluminum metal. Of cours, 
using Tye water as described the usual 
precautions should be taken to prevent the 
solution from coming in contact with the 
hands or clothing. Zine and lye water, 
when heated ina flask, also produce 


to Perform in the Home Laboratory 


hydrogen gas, although not as readily as 
aluminum scraps and the lye solution, 

If a solution of copper sulphate (blue- 
stone) is swirled about in a flask with 
zinc dust or gine powder, the sin, wil 
become coated with copper metal. After 
five minutes pour off the copper sulphate 
solution and add water to the copper 
coated zinc. Then pour this off, and cover 
the coated zine with an inch’ or two of 
water in a flask. Heat the whole and the 
copper coated zinc, oF copper-tinc couple, 
a Koay called wil decompote. he 
water, producing hydrogen gas as can 
seen by the bubbles. This is another con- 
venient method of producing hydrogen 
as for experiments, 


WATER can also be made to produce 
hydrogen gas, and also oxygen gas, 
by passing an ‘electric, current. through 
it, The water should be made slightly 
acid with some sulphuric acid. The draw: 
ing shows gas-producing apparatus that 
is not dificult to make, ‘Three tee tubes, 
‘wo glass tubes about a foot long and half 
an inch in diameter, a thistle or other 
‘nel, some corks, rubber tubing, pinch- 
clamps, and a ringstand support are 
needed 

‘The whole apparatus is filled with the 
acidulated water and the direct current 
from a storage battery or several dry 
cells passed through. the’ apparatus by 
connecting the battery to the lead strips 
Which are sealed into the tee tubes with 
sealing wax. Twice as much hydrogen as 
‘oxygen is produced. 

‘In filling the apparatus, the metal 
vinchelamps (wooden spring_clothespins 
fan be used) on the rubber tubes at the 
tops of the large as tubes are removed, 
and the acidulated water poured into the 
funnel, which must be higher than the 
sas tubes, When the entire apparatus is 
filled with acidulated water, the pinch- 
clamps are screwed down tight. After 
the current passes for several minutes, 
the hydrogen gas is obtained from one 
gs tube by opening the clamp on this 
tube, and the oxygen gas can be obtained 
from the other gas tube. 
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. BE LIP Ue 


Butld Your Own 


Lranisformers 


lows who are delving into other 

branches of electricity frequently 
want a supply of alternating current at a 
voltage lower or higher than the house 
supply. With altemating current, chang- 
ing the voltage is simple. All you need is 
4 Ceansformer, and an aliemating current 
transformer appears easy to build. Tt is 
just a core made of thin sheets of iron 
‘with two coils of wire, one connected to 
the light circuit and the other supplying 
current at a different voltage. 

However, when you dig into the text- 
books to find how to make upa transformer 
to sult your own parucular requirements, 
youatrike a aag, Designing a transforma 
t seems, is a complicated process involy- 
{ng difficult mathematical formulas. 

“Much of the mathematics can be elim- 
inated as far as the amateur experimenter 
is concerned, A transformer plenty good 
enough for the amateur requirements can 
be built without going into any ealcula- 
tions beyond the simple relations between 
volts, amperes, ohms, and watts as given 
in Ohm’s law, which can be found in the 
first few pages of any elementary book 
‘on electricity, 

‘You can substitute rule-of-thumb meth- 
ods for involved calculations because it 
probably won't make a pin’s worth of 
difference to you whether the. trans- 
former is ninety-five or only eighty-five 
percent efficient. All you require is elec~ 
tric current at the desired voltage from 
4 transformer that will do the job with- 
‘out nde overheating. 

"The first rule in designing experimental 
transformers is to play safe. Make the 
core a little bigger than necessary, use 


Ree experimenters and the fel- 


4 few more tums of wire than you think 
will be required, choose wire a size larger 

for the cur- 
jon't skimp on 


than the wire tables specif 
rent which will flow, and 


SIMPLE Way TO 
‘TREAT CORE AND 
‘WINDINGS. 
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FOR 


1, Left hand olde 


insulation, especially between the pri- 
mary and’ secondary. windings. 

Tn theory, the voltage that will devel- 
‘op at the secondary terminals is directly 
proportional to the number of turns of 
Wire in the secondary coil, and the rela- 
tion between the voltage applied to the 
primary winding and the voltage developed 
in the secondary also is directly propor- 
tional to.the ratio between the number 
‘of tums of wire in the primary and sec- 
ondary cols. Thus, if the primary has, 
say, $00 turns of wire and the secondary 
has’ 250 turns of wire, the secondary vol- 
tage will be half of 110 or $$ volts. If 
the secondary had only $0 turns of wire 
the secondary voltage would be only one- 
tenth, or 11 volts 


HE number of turns in cach coil is 
inversely proportional to the cross sec- 
tional area of the core. If the core meas- 
tured one inch wide and one inch deep it 
would have a cross sectional area of one 
square inch, and so on, A safe figure for 
amateur design is seven turns of wire per 
volt for a core area of one square inch if 
the transformer is to be used for hours 
at a time or four turns per volt if it is 
foing to be operated only a few minutes 
at a time. 

‘The core should have at least six 
square inches cross sectional area if the 
output is to be a kilowatt and proportion- 
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ately less for smaller outputs, Don't skimp 
fon core size, A core twice as big as nec= 
essary works just as well and heats less, 


IN ANY transformer, the voltage applied 

to the primary multiplied, by the cur. 
rent which flows in that coil equals the 
voltage developed at the secondary mul- 
tiplied by the current drawn from the 
secondary. In other words, the wattage 
fof the secondary always equals the wat 
tage of the primary less a certain small 
peteentage which represents the electrical 


‘This relation is useful in determining 
the proper size of wire to use. Knowing 
hhow much current is to flow in the sec~ 
‘ondary to carry the load you intend to 
connect to it, you can choose wire sufi- 
lly large for the job. 
‘The most efficient shape for the core is 
a rectangle with a cross member like a 
letter “H closed at top and bottom, with 
the coil wound around the center sec- 
tion, This is a dificult form for the ama- 
teur. The plain, square core with both coils 
‘wound around one leg is much easier. 
‘The proper material for transformer 
cores is the special silicon steel made for 
the purpose, but soft sheet iron, if care= 
fully annealed, will do. 


New Panel Layout 


BECAUSE of the number of controls, 

the radio experimenter often has dife 
ficulty’in_ arranging a neat looking panel 
layout. Fig. 1 shows a novel way to get 
rid of the power switch that turns the set 
off and on. In the left hand is a standard 
type. volume control, specially designed 
so that it can be fitted either with the 
blank dust cap or with a new design of 
M10-volt switch, ‘The latter, held in. the 
right hand, simply staps on in place of the 
plain dust cap. A stud on the moving con- 
tact arm of the volume control drops into 
4 forked member of the switch, 

The spacing is such that, as the vol- 
uume control is moved from the “no 
sound” position, ‘the stud throws the 
Switch on and then moves out of the 
fork, as the knob is turned to the point 
at which the volume is right. The switch 
is of the snap variety with a spring that 
hhalds it in the off or on position. To tu 
the set off, the knob is turned back and 
the stud reéngages with the fork to throw 
the switch. 
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"TUBES fr Special Radio Jobs 


HEN you went into a radio 
store a few years ago and asked 
for anew tube for your set, 
the ‘clerk took one irom the 

shelf, tested the filament with a flashlight 

battery, wrapped it up, and changed you 
nine, eight, seven, six, or five dollars 
pending on the date of the transaction. 
In those times there were exactly two 
Kinds of radio tubes—good and bad, 
‘Now there are nearly as many types of 
radio tubes as there are varieties of 
pickles. From the original three-element 
eneral purpose tube invented by De 

Forest there have been developed many 

specialized tubes, each designed to. per- 

form some particular job with maximum 

‘efficiency. In the radio receiver, 

the circuit always employs several of 

these specialized tubes. In fact, the si 
plest little four-tube set _may use three 
different types of tubes and a nine-tube 


job_as many as five. 
‘Today, when you go to a radio store to 
replace a’ burned-out tube, you must know 


the type number, which is always stamped 
fn the base of the tube no matter what the 
make. Instead of a crude test such as try- 
{ng the filament with a flashlight battery, 
the salesman now plugs the tube into an 
elaborate test, panel fitted with several 
meters, the pointers move over the scales, 
the salesman pronounces the tube O. K., 
‘and the charge is only a dollar oF 80, 


UNLESS you are thoroughly versed in 
radio matters, the Lest, means noth: 
fing to you. As a matter of fact it doesn’t 
‘mean 4 great deal to anybody, for even 
inferior tubes that may not last more 
than a day can be made to pass those 
meter tests 

Why should so many different kinds of 
radio tubes be necessary? What need, 
for example, is there for three varieties 
‘of general purpose tubes, four types of 
sereen grid tubes, and so on? 

One reason is that there are four differ- 
cent kinds of electric current available for 
‘operating radio receivers. ‘The most com- 
‘mon is 110-volt alternating current. Some 
of the big cities still use 110-volt direct 
current. Thousands of farms still have no 
central power supply and must depend on 
batteries. Radio sets mounted in automo- 
biles must use the six-wolt current from 
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the starting battery and 
in addition they must 
stand severe vibration. 
Considering first the 
present-day general pur- 
pose tube, we have. the 
fype 227 for use where 
alternating light curcent 
is on tap. Although the 
appearance of the metal- 
lie electrodes inside the 
lass of this tube is not 
tall like that of the old 
201A, the 227 has about 
the same electrical char- 
acteristics and can_ be 
used in the same radio circuit if the fila 
ment power circuit is changed over. The 
201A has a hairpin shaped filament chat 
is heated by the flow of direct current at 
five volts. The 227 has a cathode con- 
fisting of a tiny metallic tube coated with 
the electron emitting substance. This 
cathode is heated by a filament inside the 
tathode and insulated from it. The cur- 
rent supply to operate the filament must 
have a pressure of two and one half 
volts, and as this heating filament plays 
no part in the radio operation af the tube, 
alternating current can be used. The con 


By ALFRED P. LANE 


struction is much like that of an electric 
soldering iron, where the electric current 

15 no function except to supply heat to 
the outer shell, 

‘The 237 tube is much like the 227 ex- 
cept that it has a heating filament that 
‘operates at six volts, It is for use in auto- 
mobile sets or in 110-volt direct current 
outfits. The heaters of all the tubes in the 
set are connected in series for operation di- 
rectly on 110-volt current with a fixed re- 
sistance to absorb the difference in voltage, 


HE 230 tube really is a small copy of 

the old 201A with the same radio 
characteristics, but fitted with a two-volt 
filament especially for use with the new 
air-cell battery. 

Electrically, these three general pure 
pose tubes aré almost exactly alike except 
for the filament or heater supply, It is not 
likely that new forms of general purpose 
tubes will be introduced, Fewer of them 
are used in the latest sets than in last 
year's models, 

‘The first type of screen grid tube, the 
old battery operated type 222, now obso- 
lete, was developed to make the old 201A. 
a better radio-frequency amplifier, Adding 
4 screenlike grid element to shield. the 
plate and bringing out the control. grid 
connection 10 4 cap on. the top of the 
tube greatly reduced the internal eapacity. 
Much more radiocrequency amplification 
could he obtained without oscillations and 
the consequent squealing and di , 

‘The type 224 is an electrically improved 
alternating current version of the old 222, 
‘The 232 is the corresponding type for (wo- 
volt battery operation and the 237 is the 
sixvoll auto set (Continued on page 125) 
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Short Waves 


Open New World of Radio 


By JOHN CARR 


'T TAKES neither brains, care, nor 

skill to tune the modern broadcast 

receiver, Any child can de ‘Tuning 

‘a short wave radio receiver, however, 
fs quite another story. Consequently you 
are in for a surprise When you first tr¥ to 
get signals below the broadcast band. 

‘Your first sensation will be one of dis- 
appointment as you discover that tuning 
an amateur short wave receiver calls for 
great care and considerable manual dex- 
terity. ‘Then, as. you begin to leara how 
to tune, you will, perhaps, miss the cut~ 
andalried, mechanical regularity of ordi- 
nary broadcasting, for amateur short wave 
Work does not follow definite schedules. 

Experimental transmissions go on the 
air at all hours of the day and night; 
police radio alarms come to you hot off 
the griddle while the police cars. are 
engaged in chasing the bandits; garbled 
Conversation fron the two-way. transat- 
lantic commercial telephone service may 
come rolling in, long strings of code mes- 
sages from the short wave international 
stations may challenge your curiosity, 
and with plenty of luck you may pick 
up snatches of the foreign short wave 
broadcasting, Also you will begin to real- 
jae that there are siote than 20,000 radio 
fans ‘who. already ‘have licensed. radio 
transmitters in this country alone! 

‘You will soon discover that the dials 
of your amateur short wave receiver open 
up'a whole new world of radio—a far 
larger and in many ways more interesting 
world than that of the broadeasting to 
which you are accustomed. 

‘The diagram at the top of this page 
indicates the frequency bands that have 
been assigned by the United States Gov- 
ernment through the Federal Radio Com- 
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mission for amateur radio transmission, 
All of these bands are available to any 
licensed amateur for continuous wave 
transmission, three of them are open to 
any amateur for radio telephone trans- 
jon, and almost the whole width of 
the fourth, marked with an X in the dia- 
gram, also is open to amateur phone use 
under special license 
‘Although a total’ of seven different 
bands have been assigned to amateurs, 
several of them are, as the figures indi- 
cate of enormously high frequency. 
Experimental work is going on at these 
frequencies, but the three bands between 
14,400 kilocycles and 4,000 keilocycles are 
most widely used. Of these bands, the 
twenty-meter or '14,000-kilocycle band 
has proved the most reliable for use_in 
‘covering great distances in daylight. The 
other two are fine for general distance 
work both day and night, with the eighty- 
meter band most satisfactory for domes 
tie work. 


'N CONTINUOUS wave transmission, 

the carrier wave is broken up into dots 
and dashes by means of a key. You can 
hear it only when your own radio receiver 
is producing high frequency electrical 
oscillations. “The speed of these oscilla- 
tions must be such that the difference in 
frequency between the carrier wave and 
the oscillations your set generates is nu- 
merically within the range of audible 
sound. + 

‘Suppose, for example, your set is so 
adjusted that the detector tube is oscillat- 
ing at 7,000,000 cycles per second (7,000 
kilocyclés) and the incoming wave has a 
frequency of 7,000,500 cycles. Your head- 
phones will produce a sharp, S00-cycle 


eA MATEURS find air 
loaded with exciting ree 
ports in code and voice when 
they tune receiver to pick up 
vibrations that lie outside 


the bands in general use by 
regular broadcasting stations 


whistling note, 1f you change the setting 
of your tickler control and thus change 
the rate of set oscillation, the tone of the 
‘whistling note will go up or down depend 
ing on whether the frequency difference 
becomes greater or less 


TTHE tickler control on your set gov- 
cerns oscillation and you can tell when 
the detector tube teaches the oscillation 
point by a slight click and a noticeable 
{Increase inthe undercurrent of noise. It 
{is common practice to tune for stations 
with the set in an oscillating condition 
when the circuit includes a coupling tube 
ahead of the detector. 

‘With the set in oscillation, tuming the 
tuning control slowly will produce noises 
suggesting the singing of a flock of cana- 
ries. Each one of these canary-like chirps 
or whistles marks the location of a. sta- 
tion, You can tell whether it is continue 
‘ous wave or vdice transmission by a mo- 
ment’s listening. If the chirp is broken 
up into the familiar dots and dashes. of 
code, it is continuous wave and a fur- 
ther” jiggling of the tickler and tuning 
dials, done with extreme care, may make 
it considerably more readable. If the 
whistle seems to be continuous, with a 
broken and scratchy effect, you probably 
have landed a phone station. In that case 
you must move the tickler back with 
extreme care to the point where oscilla- 
tion just stops. You will then get the 
voices if they are loud enough to hear. 

Assuming that you intend to go ahead 
with a transmitter after you get your 
‘operator's license, spend as much time 
as you can listening to other amateurs, 
Familiarize yourself with the general pro- 
cedure of amateur operation. 
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at to. You ca 
Ter the bnobs sad 
then forget them” 


By MARTIN BUNN 


E decided to stick to, this old bus 
for a while longer, Gus,” Barnly 
announced as he stopped his car 
in front of the Model Garage 

Gus Wilson, half owner of. the estab- 

bered the gasoline hose 


cars haven't enough style for you, 
led as he turned the crank. 
Barnly exclaimed. “I wasn't 


thinking of that. What I'm kicking about 
is the fancy complications. What's the 
use of making an instrument panel with 
‘as many knobs, dials, and gadgets as radio 
sets had in the days when tuning one of 
them was a skilled occupation? 

“Now you take this eft of mine, for 
instance, "Justa switch for the lights 
and a knob for the choke, the speed- 
fometer, oil gage, and ammeter, and there 
you are, all neat and shipshape.” 

"Tt does seem funny when you put it 
that way,” Gus agreed. “The point is, 
of course, that most of the new controls 
te things the old cars didn’t have.” 
"s all wrong,” maintained Barnly. 
“Years ago they. predicted that some day 
everything would be automatic in an 
automobile. All you'd have to do would 
be to steer and work the throttle, with 
the throttle fixed so when you took your 
foot off it, the brakes went on automati- 
cally, ‘Millions of cars have been made 
since then and the more that are made 
the further they are from simplicity. 
Where's the fun in driving if you've got 
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to keep your eye on half a dozen dials 

stead of the scenery and keep thinking 
about which knob you've got to press 
next instead of about what'a good time 
you're having? Those fancy new features 
fre a lot of bunk! 

“Humph!” Gus growled. “I suppose 
you'd rather run out of gas than take a 
Took now and then at a gage on the 
instrument board that'll tell you exactly 
how many gallons you have leit. Or ma 
be you'd rather put your motor on the 
blink through lack of water rather than 
look at a motor temperature gage once 
in a while?” 

“T don’t object to the extra gages s0 
much,” said Barnly. “They're some use, 
But ow about the knobs you have to 
pul 


WHAT car are, you talking about?” 
ius asked, e have the free 
wheel lock-out on the dash so you pull 
1a knob when you don’t want free wheel- 
ing. Some have an adjustment on the 
dash for the shock absorbers; and there 
may be knobs to turn on the windshield 
wiper, change the adjustment of the car- 
buretor misture, open some of the venti 
lators, and 50 on. 

‘AL any rate,” he continued, “you don't 
have to do anything with any of the 
knobs unless you want to. If you're satis- 
fied to take an average adjustment for 
everything. you can set the knobs that 
way and forget them. 

‘Near as I can figure, it works out 


New 


ONTROLS 


Add Airplane Thrill to 
Safe Motoring 


about like this: Years ago, before the 
self-starter was invented, automobiling 
‘was a sporting proposition. “Hardly any 
‘women drove cars and the men who did 
had’ to have a good right arm to spin 
the motor and enough mechanical brains 
to fix the ordinary’ small troubles ‘you 
ran into on the road. In those days there 
wasn't always a gasoline pump in sight 
land a service station in every town and 
hamlet. You had to know how to get 
along by yourself or wait for some other 
motorist to stop and help you. 


PPHEN came the self-starter and 

everybody took up driving, The 
majority of the new owners hadn't the 
faintest notion of auto mechanics, $0 
naturally the makers tried to get every- 
thing as simple as possible, Now the 
years have brought a change. A new 
generation has grown up, and words such 
as ‘carburetor,’ ‘cylinders,’ pistons," and 
‘spark plugs’ don't seem’ tike a foreign 
language any more. “Maybe the average 
driver today isn'ta mechanic, but at 
least bes got a simmering of What ts 
all about 

“Another thing. You can talk all you 
want about an automobile being just so 
much transportation, but most people are 
thinking more about the fun they're going 
to get out of the car than about the time 
‘or money the car is going to save ’em 
And the auto makers try their best to 
ive the fellow that makes a hobby of his 
Gar features to hep in get more fun 
out of it.” 

“Is there anything in this free wheel- 
ing, Gus?” Barnly interrupted. “My car 
rolls easy, enough, 30. what good 
would it do to make it roll any easier?” 

“Have you driven a free-wheeling car?” 
Gus asked. “If you haven't, the quickest 
way to find out is to take a demonstration 
Of course the saving in gasoline they talk 
about isn't very (Continued on page 127, 
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BETTER SHOP METHODS s IDEAS FOR THE HANDY MAN + BLUEPRINTS 


MODEL MAKING : HOME WORKSHOP CHEMISTRY: THE SHIPSHAPE HOME 


FIRST PRIZE, $50 
RD, Vercler, Lox Angeles, Calif. 
SECOND PRIZE, $25 


Fred W. Knechtel, Kitchener, Ont, 
Canada 


A tie bettoeen Andrew Mi 
fen, Pay. and Robert A. Dougherty, 
Whiting! tnd. Bach was ewarded $i0 


FOURTH PRIZE, $5 
A. te between Charles Kleinknecht, 


Harbor ‘Beach, Mich. and C..W 
Raines, Sullivan, ich sous 


sell, Waukesha, Wis.? 
ross, Lawton, Mich; C. L. 
French, Portland, Ore.: W. E, Kaiser, 
dry East Liverpool, 0.; Warren W. 
MocNear, Ashland, Mass.: L, ¥. 
Neal, Mt. Vernon,'0.: Louis S. Re 
Chisholm, fim 

Bloomington, 1. 


HONORABLE MENTION 


Camide: Ly Mt. Murphy, 


Mich: 4 Mewoett, Chieaea, fis HL 
Rantsiph, Senta Atomica, Cal. H, 

Reza fe its Samp, Rock- 
ford, * Sather, i, Veruen, 0. 
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| In 


ing at very low cost is within the 

reach of anyone who is sufficient 

ly handy with tools to build a 
camp trailer. ‘This was made clear in our 
recent trailer contest (PS.M., Jan. '32, 
pp. 106), which brought in an unexpectedly 
lange number of excellent designs, 

prize winners are listed at the left 
‘Their designs fell into three main classes 
—folding or collapsible trailers, house 
trailers, and tent trailers 

‘The first-prize design, illustrated on this 
and the following page, is of the col- 
lapsible type in that the top telescopes 
within the body and is raised by means 
of a crank and cables. Both of the fourth- 
prize designs are in the same categor 
‘One of them, illustrated at the bottom of 
Page 75, opens out on both sides; the 
‘other (not illustrated) has one side’ that 
is lowered, 
A typical trailer of the kind that is 

complete in itself, like a small house, is 


@ ENUINE comfort in auto camp- 


railer Contest 


New Ideas 


Touring Comfort 


illustrated in the second-prize design at 
the top of page 75. 

"The third and less expensive type is 
that in which the trailer is expanded inte 
a camp by setting up a eanvas roof and 
walls, and this type is represented by the 
two third-prize-winning designs, ‘These 
will be, described and. illustrated in an 
article in the June issue. One was built 
for $74.45, the other for about $50, 

Even the folding and house type trailers 
are relatively inexpensive, the average for 
the prize winners being only a little more 
than $100 each. Even such an elaborate 
outfit_as that which won first prize cost 
only $106.25 for materials. In his letter 
accompanying that design, Mr. Vercler 
Summarized is Uses and advantages a8 


To set up camp, drop trailer legs and level. 
Place steps. and pull rod on cupola, which 
releases sides, In’ cranking up top, the sides 
lunfold and drop into place. Operator then 
releases ends, fastens buttons, puts up cupola, 
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and raises upper bed into place. Completed 
fn fifteen minutes; requires ame time to take 
down. One person ean operate; nothing to 
pack or unpick; a place for everything, and 
Everything in its place. When easter wheel 
dropped, one person can move trailer. 

Covered ‘with auto top material, which is 
superior to canvas in rain of dusts Being 
Collapsible. as small wind resistance im 
traveling; also affords low center of gravity. 
‘Attaine forty miles per hour without sway 
ing, Does not extend! beyond fenders 

For convenience, the beds re-arranged 
across the end, rather than at sides, giving 
more al rom, Bed with optonal ae 
‘only the supports are builtin.” Our springs 
nd matireates are those used at home. Beds 
remain made up when traveling, setting Up, 
or taking dow 

‘Aifords more than average head room by 
reason of the clevated.cupola-the celing 
iF 6 ft 10 in. Gasoline stove built in. Water 
fan Ke put across "corner above "gasoline 


Vanized iron drawers Underneath, tray next 
to ice for perishables purchased’ en route, 
Holds fifty pounds of ice, which lasts. five 
days. Portable radio fits into built-in seat 
Built-in combination  drop-leaf table ‘and 
sideboard seats four, using built-in seats and 
two canvas armchairs, and it has several 
folding shelves. Hinged cellophane windows, 
6 ft. 4 in. from ground, shield one {rom the 
public, Privacy Is afforded by use of visors. 
{All openings are screened, and the door has 
removable pane 

‘After the trailer has been subjected to the 
test of its first long trip, the following 
‘changes, were made: Pneumatic (0. solid 
tires; visors added to cupola; curtains on 
Windows replaced, by, visors; combination 
“boosting” legs replaced with wood; portable 
ce box replaced with builtin; utility box 
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SECOND-PRIZE 
TRAILER 


Me, Knechtel’s 
trailer fed fe 10 
in fang, 6 te 


The uo 
Berth folds down 


placed under floor at back; flat eable drums 
fubstituted for V-type;-and an eyebolt in 
tongue substituted for stay rings. 

Ttemized cost: Axle, wheels sprines_(sec= 
on-hand), $5; tres, $12; tongue, $250; 
‘ak, 80 lineal it, 2 by 3 in, $8; Mooring, 
80 fe $520; siding, 96 ft Yin thre-py, 
$9.00; corner irons (old bea rails), $1; weld= 
ing brackets, $2.80; paint and shellac, 
insulating board, $2; talvanized iron, 
sasoline range top” (second-hanl),” $2.50; 
fwater ean, $86: sink pan, S18; counier- 
‘halt, $1.80; eable drums, st; casters, $150; 
fable, §90;_ strap iron, $0; levels, S40; 
hardware and sereening, $8.90; upper frame~ 
Work, $5.50; auto top material, $12.50; ecllo- 
Dhane, Si.50; elecete system,” $6; Uhreeply 
Eabinet lumber, $4; sink, fixtures, S125; 
ferial, $1; miscellancous, $$, Total, $106.2 

‘Mr. Knechtel, who won second pris 
prefers a complete house trailer because 
he believes it to be more durable, more 
dust-proof, insect-proof, and storm:proof, 
and more’ convenient 'than the folding 
type, He likes to be able to leave for 
picnic on a moment's notice and to have 
a bathhouse along when he goes bathing, 
In his notes he said: 

Home constructors have their own pet 
notions. and. often wish to, use_ materials 
Which they have on hand, but there isa 
Title advice feel should’ be given. The 
trailer should be built tow. The axle in my 
trailer is machined from 1/4 in. square stecl 
to drop 4 in. below the center of the wheel 
spindles, ‘The springs should be spaced apart 
no less than 39 in. 
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A FOURTH. 
puizn DESIGN 


of full aise bet 
Ringed in the ceo 


feuds into deat 
only 1355 by 28m, 


He used pressed 
board on the roof and walls and covered 
the roof with automobile top material 
The trailer of Mr, Kleinknecht, illus- 
trated in the lower group of photographs 
fon this page, was designed for what he 


composition 


considers the four essentials—roadability 
convenience while in camp, ease of mak 
ing of breaking camp, and appearance on 


he road, His trailer ix 10/4 ft, long, 6 ft 
2 in, wide, and 6 ft. 11 ia, from pavement 
op of root; weight, 1,210 Ib,: cost, 
exclusive of labor and’ tires, $110. He 
used the front asle and wheels from a 
discarded model A Ford. The frame con- 
sists of 3 by 3 in, ash stringers and 2 by 
2 in. sidepieces; ceiling, 1 in, oak rafters 
eovered with 4 by 3 in. pine strips. ‘The 
body is covered with pressed wood com: 
position board. The roof is waterproofed 
and painted canvas over balsam wool 


s 


THIS WARDROBE KEEPS DOLLY’S CLOTHES IN ORDER 


[x EVERY home where there are young 
girls, the problem of keeping doll clothes 
in order may be solved by constructing a 
little wardrobe like the one illustrated. 
‘The general layout and the over-all. di- 
mensions are given in the drawing, but 
because of the simplicity of design the 
minor details may be worked out to suit 
the maker and the material at hand 
‘The dowel rod at the top may either 


ted, below, 9 devwing 12 
the tethod of Sone 
"md 
Simensions, “The author 
Seed oft wood ‘and fa 
thea ie with two coms 
of ivory ‘pai. twe 
SF quick Srying enamel 


be bought, tumed on the lathe, or made 
with plane and sandpaper. It is glued into 
holes. bored halfway through the ends. 
‘The drawer is of 34-in, material except 
the front, which is 34 in, thick. A_34-in, 
hoard fitted into the back of the drawer 
‘opening gives a more finished appearance 
and serves as a drawer stop. Small knobs 
for the drawer may be turned or bought, 
If made, a short dowel should be turned 


STAND FOR REPAIRING LAWN MOWERS 


Laws: mower repairs ean be made more 
easily with the aid of a stand like that 
illustrated. ‘The bottom section is 18 jn 
high, of hollow tubing or pipe, with either 
forked legs or a flat metal base. It may 
be assembled by welding, or something 
suitable may be found. i’ the junk pile 
Near the top of the hollow stern, a small 
nut is welded over a hole. A thumb screw 
passing through this mut and hole rezu- 
lates the height of the upper section of 
tubing, which is 18 in. long and a sliding 
fit inside the bottom one to allow easy 
adjustment. 
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To the top of the second tube is brazed 
for bolted. section of light strap steel 
about 16 in. long, with a short fork cut in 
‘each end and turned to point upward. The 
axle of the mower fits into these forks, 
while the roller rests on a curved 14-in 
section of ¥4-in. bar, one end of which 
fits about the upper tube. Pressure on the 
outer end of this bar acts to hold it from 
slipping down on the tube, A 6 by 18 in 
wooden box, 2 in. deep, is attached to the 
stem of the stand by a Y-shaped strap 
underneath, the lower end of which clasps 
the tubing’ and is fastened with a set 
screw. As the mower is dismantled, the 
small parts, which are often mislaid while 
the repairs are being made, are dropped 
into this box—Josern C. Covtr, 


on each knob, to.be glued in a correspond 
ing hole drilled in the drawer front, 

“The proper finish for the wardrobe will 
depend on the material from which it is 
made, as well as the taste of the maker. 
If a good cabinet wood is used, it should 
be stained, filled, and finished to. bring 
‘out the beauty of the wood. If made from 

soft wood, it may very 
well “be ‘painted and 
enameled, The one shown, 
inthe photograph was 
given two coats of ivory 
Init and two. coats of 
quick drying ivory 
fnamel. The decaleoma- 
nia transfers add a fe 
tive touch and give a 
more finished appearance, 

‘The hangers may be 
sawed out of thin wood 
with screw hooks in- 
serted at the top, or th 
may be bent. from stiff 
wire. If wire is used, the 
material can be readily obtained by cutting 
up some of the common wire hangers that 
clutter up most clothes closets, When cut, 
off close to the hook and straightened out, 
the resulting piece of wire will make two 
of the little hangers. They may be easily 
brent to shape with a pair of pliers, the 
size shown in the drawing. being about 
right, Copper wire can be used for the hang- 
ers, if preferred-—Lre M. KuiNeventex, 


BOLT SET IN BENCH TOP 
FOR CLAMPING WORK 


Unper the 
front edge of 
many work- 
benches is an 
apron that pre= 
vents clamping 
anything tothe 
top. To overcome 
this T put a bolt, 
thread end up, 
through my bench top about 3 in, from 
the front edge. When not in use, the bolt 
is pressed down flush with the’ top and 
held in that position by a clip formed. as 
indicated. The clip is swung to one side 
when it is desired to drive up the bolt 
for use—W. P, Sueritexo, 


METAL DOWELS REPAIR BROKEN CHAIR LEGS 


Tue use of a length of small gas pipe 
or a steel rod in repairing a broken chair 
leg results in a much stronger joint than 
where a wooden dowel is employed. In the 
case of a bad fracture, a wood composi- 
tion of the type that is sold in tubes 
should be used to fill in chinks and spaces 
where the original wood has broken out. 
‘The old broken wood dowel, if there was 
‘one, is bored out with an auiger bit; then 
the pipe or steel rod is well coated with 
the thin wood composition and inserted 
in the hole. The accompanying photo 
graph shows the position of the pipe in 
repairing a particularly bad fracture just 
before the leg was moved up to its nor- 
mal position against the bottom rail of 
the chair—Cuartes B. Barr, 


POPULAR SCIENCE MONTHLY, 


NEAT WORKBENCH AND TOOL CHEST FOR BOY'S ROOM 


ro—d 
ashi a Dowel ED a0 onan_& 
Uh Wehoraanc wth S05 coors 

NOTE: SAW RACKON THE UNDERSIDE OF Lib BETWEEN CLEATS 


Although this sturdy 


Axy poy who. has the least 
Combiention workbench 


mechanical streak in him is en- 
couraged to build models and 
make experiments when he has 
a suitable combination work- 
bench and tool ehest set up in 
hhis own room, A hobby such 
as model making need not be 
restricted to the cellar or 
rage if parents are w 


uch row for 2 shop 


id, strange to say, they are often 
the bench illustrated, which 
in olive drab color and has a 
cl ple top, is by no means an 
‘ightly picce of furniture, As 


ng to forego some 


‘1 small price to pay for the right 
employment ath With 
neatly stored in the locked compartment 


GETTING RID OF RAIN PIPE WATER 


UnsronTey and makeshift devices for and wet down at intervals during the 


the disposal of the drainage from roof 
gutters may be eliminated by an in 

ation like that illustrated, provided the 
soil is reasonably loose and gravelly and 


process so that there will be no settling 
after the job is completed, 

The top end of the tile is now covered 
with any’ old (thin) lumber, wall board, 


not hard clay sheet metal, or other scrap material. This 
‘A standard drainage tile about 24 in, is cut s0 as'to rest on the shoulder of the 
in diameter is obtained, and a hole is dug large tile, In case the material is too thin 


to withstand the weight of the concrete 
to be placed upon it, it should be sup- 
ported in the center by a. stick. Before 
placing the cover finally in position, a 
hole should be cut in it large enough’ to 
a2 ft. k about 6 in, 


for it in such a position that the rain pipe 
can conveniently empty into it. When 
placed vertically with the large end upper: 
most, the tile should be about 6 in. below 
the surface of the ground. ‘The earth is 
then packed solidly around the outside — pa 


receive the’end of the 
rain pipe (see photo- 
graph at left). The 
is then se 
place, and the 
end of the 6-in. ti 
passed through the 
far enough so that 1 
top will be the proper 
distance 
ground as 
by. the hei 
end of the 
is then held in place by 
small wooden wedges. 
The next step is to 
fill the space on top of 
the cover with concrete 
to the top of the 
large tile. After this 
may be cov- 
‘and planted with 
‘may be tumed into part 
as shown in the illustra 
D. Youstaxs. 


acco sack filled with sand 
excellent fishing line sinker in 
ney—C, BL Deas, 


Hein, tile, set slightly below 


the ground tevely forms the denisage basis 
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that pride of possession leads to careful 
habits, the boy who owns the bench i 
lustrated keeps the few high-grade tools 
he uses in perfect condition and never 
allows them to become scattered —D.0.N. 


BOTTLE HELD ON SHELF 
WITH SUCTION CUP 


Borrurs can be kept from falling. o 
narrow, unprotected shelves by. nailing 
small rubber vacuum cups to the wall 
behind them. Arrange each cup so that 


it is near the top of the bottle it is to 
hold. ‘The cup will hold better if it is 
moistened slightly, In removing the bot- 
Ue, give it a sharp pull or pry the 


suction cup loase with the tip of the 
thumb 


GARDEN HOSE WASHER 


A Temrorary substitute for a garden 
hi ig washer may be made from 
the cork insert in an ordinary battle cap, 
With a sharp knife or scissors, cut a hole 
in the center of the cork the same size as 
the inside diameter of the hose, and trim 
the outside to a snug fit in the hose cou- 
pling—Rocer L. Baincesay, 


FOR GOOD PHOTOS 


You Need a Good 
LENS 


HE VITAL part of camer: 
the lens, Tt produces the lig 
image that, is recor 

nsitive film, and the test 0 

Ae camera asi the lens 

to.do a good job, = 

The lens tefracts or 

bends the light rays that 

reach i from the objects 

being photographed to 

form a tiny reproduction 

of the original scene 
Suppose you are taking 

a picture of a house. A 

inrass door knob, because 

of the distance, appears 

8 point of light inthe 

center of the finder, Light 

{s being reflected from this 

thrass door knob in every 

direction. Rays from. it 
strike every’ portion of 
the exposed surface of the 
lens, The rays that strike 
the lens form a cone with 
its apex at the door knob 
nd its, base on the sur- 
face of the lens. Those | 
light “rays” inthis cone 

that strike the center of 
the lens pass straight 
through, because light rays 
are refracted or bent only. 

‘when they pass from ne 

medium to another at an 

angle. The 


f rest of the rays 
in the cone will be bent toward the cen. 
jer_-rays because of the angle at which 
they strike the glass surface at the front 
of the lens and the angle at which they 
c Tf the lens is prop- 
light rays will come 
‘sume point on the surface 


together at ti 
Of the film as shown in Fig. 3. They will 


form a short cone of light inside the 
‘camera with its apex the point on the film 
and its base the rear surface of the lens. 

‘The light from every other point on 
the house will go through the lens in the 


Fig, 3H 
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4 Tens constructs cones 
of Tighe rays to build up the image 


Frederick D. 
Ryder, Jr. 


same double cone formation. Their com- 
bined effect is a complete miniature of the 
scene in front of the lens. 
The distance from the lens to the 
ect must have a definite relation to 
ance from the lens to the sensi- 
tive film if the outer and inner cones of 
light are to have their apexes at the door 
knob and the surface of the film, Move 
farther away from the object, or move 
the lens nearer or farther from the film, 


Pig. 1. Compare this ph 


ning in the lens determine 
jects will ap. 

ae of the cones 6 
orally will 


ture being rendered: +0 fuzzy” a8 to. be 
tinrecognisable, 

"The picture in Fig, 2 was taken with 
an ondinary reading glass, The result could 

beet improved to 4 considerable 
free by using a very small stop or open 
ing in front of the lens. This would Ray 
Cit off the rays coming through the outer 
Portion of the lens, "It is in these rays 
That the distortion occurs 

A perfect Jens should produce no distor- 
tion." Straight lines in the objects being 
Photographed. should be. reproduced. ae 
Eraight lines on the film. All points in 
the plane for which the focus is st should 
appear with needle-like sharpness, That 
means if you photograph the side of 
shingled house, for example, and your 
‘amera is pointed squarely, the lines mark 
ing the shingles should be needle-sharp 
clear out to the edge of the picture. ‘The 
ability of a lens to give sharp definition 
to the edge of the picture is commonly 
Spoken of a8 “covering power,” and the 
ality and expensiveness of a lens are 
dktertined by how large a stop or open. 
ing through the lens can be used and sti 
tbtain this critical defini 

“The large opening is d 
it determines» (Continued om page 112) 
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EASILY MADE AIRPLANE SHADOW LAMP 


AX vsusvAL and attractive aimplane 
shadow lamp may be made simply by 
‘mounting a small model over a triangulat 
base of the type shown in the accompany’ 
ing illustrations. In this ease the model 
isa Vought “Corsair” constructed from 
plans given in a previously published 
anjle (PSM. Mar. 8, p. 112). 

‘The base is of 74 by 7 by 7 in, hand- 
‘wood, cut to a triangle and with the upper 
edges beveled. A hole is bored to hold a 
chainless, Keyless socket from which the 
‘eap portion has been removed. Two small, 
holes ate drilled clear through the base 
for the wires, and channels are cut. for 
them in the underside of the wood. A 
piece of thin rubber oF other insulating 
material should be placed in the bott 
of the large hole before the socket is 
finally placed in position. A small switch 
of the type frequently used in electric wall 
fixtures i set in the center of the rear 
edge of the base from the underside and 
held securely by the nut which accompa- 
nies it. To make a neat job of the connce- 


SMALL ELECTRIC HEATER 
FOR WORKBENCH USES 


Ly ceRTAIN types of craft work, many 
delicate parts have to be warmed slightly 
for gluing, or decorated surfaces have to 
be dried with a gentle heat so that there 
will be no delay with following operations. 
A convenient device for applying heat in 
such cases consists of a clgar-lighter unit, 
flasher plug, and an ordinary lamp socket 
with a cord of suitable length. The flasher 
is inserted to keep the lighter from be- 
coming too hot, Both lighter and flasher 
can be obtained for ten cents each in 
many well-stocked  five-and-ten-cent 
stores; anda search in the junk box will 
reveal an old socket and a piece of lamp 
cord long enough to reach any part of the 
bench top—F. W. 
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tions, this switeh can be 
‘opened and one of the 
Wires removed from the 
spring clip to which it is 
soldered, ‘One wire from 
the electric light plug is 
then soldered to the 
spring clip, and the clip replaced. This 
extra work, however, is not essential 

Tight metal which is easily bent but 
without spring is used to hold the plane 
above. the base in a forwant tilting posi- 
tion. The lower rim of the wheels should 
lear the glass by about. an inch, The 
round or frosted flass used for the sides 
Should be of suficent height to hide the 
bulb, which likewise should be frosted 
and as small as can be obtained. For the 
thse shown two pieces of glass from 234 

high by 64 in. long are required. 

‘The holders are made from rectangular 
picees of tin or other thin metal, bent 
double. The front holder may be fastened 
with a small screw or brad, the rear hold- 
rs with screws 

“The star and circle insignia on the up- 
per wing and the bars on the rudder are 
painted red, white, and blue. The remain- 
Ader of the model, as well as the base and 
the glass holders, may be stained to match 
the Fadio cabinet oF other piece of furni- 
ture upon which it is to be placed, The 
round side of the lass, which should 
fice inward, should be painted with any 
suitable’ design such as. mountains or a 
ity: skyline —Grouce C, DExxY. 


Stencils 
todo 


re used 
ining 4 


A SPEEDY WAY TO PAINT 
INSIGNIA FOR CLUBS 


Trrovort the use of a stencil, i is pose 
sible to reproduce a given design time 
after time, but the result often fails to 
hnave the finished appearance of a real job 
of striping, lettering, or decorating. If, 
however, the stencil sheet is held in place 
‘and the outline carefully scratched on the 
surface to be decorated, the design may 
then be filled in with brush and colors with, 
every expectation of a highly” finished, 
hand painted appearance, because the 
scratches, amall ay they are, hod the co 
in their bounds, and prevent all 
Fung and ragged edges, By uskng a. quick 
drying paint, itis possible to transfer and 
Paint two designs, then finish off the first 
with narrow black lines, next seratch and 
paint the third and finish off the second, 
and in this way keep up a continuous 
progression. The narrow black lines cover 
pall small defects; This plan saved the 
writer much time in deco 
canoes Jack Hazan, 


USING ONE NAIL TO SET 
THE HEAD OF ANOTHER 


Waex no nail set is at hand, the head 
of a finishing nail or, for that matter, any 
kkind of nail, can be driven into the sur- 
face of the work by holding the head of 
another nail on it as shown and striking 
the uppermost nail with a hammer. Com= 
position wood then can be applied to fill 
the hole and conceal the sunken head of 
the nail—R. W. 
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hardware, and supplies in the 
home workshop may be construct 
ed from old oil cans, tin cigarette boxes, 
fand other inexpensive materials. 
Perhaps the simplest cabinet drawers of 
all are made from the square I-gal. cans 
‘used for lubricating oil. These fil the cen 
tral and largest drawer case in Fig. 7, and 
fone of the drawers is shown at the top 
of Fig. 1. 
After draining out as much of the oil 


{ONVENIENT and neat looking 
cabinets for storing small. tools, 


aas possible, place the can in the posit 
shown at A, Fig. 5, and scribe a line along 
the sides and bottom about 435 in. up 


from the surface on which the canis rest- 
ing, Use a surface gage for this if you 
have one. Puncture the can at point X 
with a can opener and cut from right to 
Teft across to the line on the other 
as shown in Fig. 2. Do the same at the 
other end of the can. Then use tin snips 
to cut along line ¥ 
shown vat in. Fig 
5 and also in Fig. 2. 
Bend up the two cut 
parts as at B, Fig. 5, 
Rerihe another line Z 
about 34 in. above the 
first line marked, and 
cut off the tin. above 
this tne, Hold the open 
part of the can towa 
you as you do this 

‘As you cu each can, 
tum it over a pan and 
let the residue of oil 
drain out; save this for 
future use. Now bend 
down the cut edges by 
the method shown at 


B 


hammer the tin tightly to- 
gether, but leave a rounded 
edge at the top as at £, Then 
fold down the back edge of 
the drawer, 

Use a blowtorch to soften 
the solder that holds the pour- 
ing spout or filler in place, 
and knock this part right off 
Hammer down the slight pro- 

jection left, and solder a 
label holder over this hole 

The label holder may be made as shown 
at F, Fig. 5, from a part of the tin al 
ready cut off, First cut a piece of tin 
slightly wider than the label card to be 
used, double it, and hammer it flat. Place 
the blank for the label holder 
the edges over it. The smaller 


C, Fig. 5. Continue 
folding over this edge Fig. &. The right way 1 open up any 
by placing the side of st cylindrical can ta to start with 


the can over a project- 
ing board end as sug- 
gested at D. Do not 
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‘opener just over the seam and cot entirely 
‘ote the soto en cu alone cach ade 
of the seam with the tin sniper the 

Sf tin between being bent out of the way 


CABINETS for 


made from oil cans and 


B 
Epwarp 
THATCHER 


label holders shown at G are made in the 
same way but from thinner tin, such as 
@ tomato ean, 


‘The oil can handles are very strongly 
soldered, but" you may reénforce. them 
with “rivets, if you think i desirable 


inting the drawers, wash off all 
il with gasoline applied with a 
stiff brush or by means of spray gum 
All the illustrated were palnted 

num handles and label 
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Home Workshop Use 


other scrap materials 


Fig. 4. The upper 


tom of Fig. 1, The back and front are [komme or 
wood; the sides and bottom are tin. For | 
making these, the writer cut the tin from || “newt 


cans used for shipping ice cream in dry 
ice, These he found he could purchase 
for very little, since the ice cream dealer 
did not ship them back to the manufac- 
turer, 

‘The right way to open up these or any 
kind of cylindrical can is shown in Fig. 3. 


Fig. 7. Set of cabinets made by Me. Thatcher. The lar 
that oa the left with drawers ade of tin and wood: 
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‘The cut is started with a can opener just 
cover the seam and continued from right 
to left completely around the bottom of 
the can. Nest a cut is made along each 
side of ‘the seam with the tin snips, the 
ut portion being bent out of the way as 
the ut proceeds. Then you may flatten 
‘out the €an and cut-off’ the rolled edge 
atthe top. 


We tin for each drawer is cut as shown 
at H, Fig, $. A sewing thread 
Spool ‘sawed in half is fastened to 


the front of the drawer with a 
flathead stove bolt to form a han- 
dle. The label holders are made 
as previously described. In this 
particular instance, the drawers 
Were made to fit in'a strong loc 


Another type of all metal dra 
ex may be made as shown at J, 
Fig. 5. One of these drawers is 


DESERT SCENE PICTURED 
IN A FLOWERPOT 


Cactus plants, which are now so pop- 
ular for decorative purposes and can be 
bought at almost any flower shop or even 
in some ten-cent stores, can be grouped in 
a flowerpot. or dish to represent a desert 
scene in the same way that miniature 
Japanese gardens are made. If a flower- 
pot is used, place a bit of broken pottery 
fra stone to cover the hole in the bottom, 
Fill the pot with emall pebbles for about 
1¥4 in.; these are necessary because cacti 
will rot if the roots are too moist. On the 
pebbles place a mixture of equal parts of 
ood soil and silver sand, to which a trace 
of lime has been added, 

Plant the tall cacti in the back and the 
smaller ones in front. Use stones to rep- 
resent small and large rocks, and cover 
all the remaining space on top with silver 
sand to a depth of ¥% in. Sprinkle a few 
pebbles on the sand. Then prepare a sign 
from balsa wood or a piece of a berry 
fand paint or draw on it with pencil a 
skull and crossbones and add the legend, 
SpoIsON WATER—GOOD WATER 2 MILES.” 
‘Two shakes, one sunning itself on a rock 
fand the other coiled as if to strike, may 
tbe made from Sin. lengths of No. 18 bell 
wire, Flatien one end with a hammer, add 
a Jump of solder, and fle it to the shape 
Of a snake's head. File the other end {0 
long taper to represent the tal. Dip the 
snakes in black enamel and paint eyes and 
spots on them. A skull may be made from 
‘4 wood composition or plaster of Paris. 

Apply a teaspoonful of water to each 
plant every two days—A, E, LaNpatax. 


Is Avptyixc veneer, the amateur is 
often discouraged by ‘the presence of 
spots caused by the glu’s coming thrush 
the wood. This same thing, however, hap- 
pens in large woodworking plants, often 
because of too thin glue. To remedy these 
darkened places, provided they are caused 
bby hide glue, brush water on the spot 
allow it to stand for two or three minutes, 
and then dry with blotting paper and 2 
cloth. If the spots are still visible when 
dry, repeat the process. In applying the 
water, use no more than necessary and 
avoid’ wetting the adjoining veneer as it 
‘may tend to form veneer checks when the 
finish is applied—C. A. K. 
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CONSTRUCTS GROTESQUE BUGS AS HOBBY 


nd 


sinted in brilliant col 
them 
Wines 


xB, Moxey 


Ir oxe of the windows near the 
ways illuminated. st night, it pre 

nts an excellent means of making 
Your house number easily read in the 
Garkness. Construct a wood fr 
of sufficient size to include all of the 
characters making up the number, 

and cover it with a piece of screen win 

her fine oF coarse, painted black” On 
this wire mount the brass or sheet metal 
numbers, using small bolts or other {as 
teners. Attach the completed number 
plate to the window frame or to the glass 
Ktself so that light coming from behind 
will make the numerals stand out in sil- 
houette. Tt may be found advisable to 
place a diffusing sheet—a piece of tracing 
loth or onion-skin paper or something 
qually. suitable—behind the ‘numerals. 


Tf it is not convenient to use a window, 
you can place two or more lamp sockets 
behind the number. Use either candelabra 
sockets that will take small S-watt pilot 
lamps, or standard medium screw sockets 


Left: The metal house numerals are 
to the wire screening with 
‘Two rubber 


for %4- or 2-watt neon pilot lamps, These 
‘neon lamps, though not capable of giving 
great illumination, produce sufficient light 
to make the numbers distinguishable, if 
two or more are used. Their low current 
consumption makes it feasible to bun 
them all the time—Hexnext Wootsty. 


By vsixc a medicine dropper, glue can 
be applied in small quantities for model 
‘making. The dropper can be cleaned with 
hot water—Wauiam RIKeRT. 
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Capt. E. 
ARMITAGE 
McCann 


wells how to 
set up the 


DECK FITTINGS of cir new 


an be made from 
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‘At the Tight fx an extracedinarily real 
etoeraph of the main fife ral of Cx 
ahaa model, and above faa sketch 


through the sheave on the tiller and three 
times around the barrel, and do the same 
fon the other side, finishing off tightly at 
the other eye, Turning the wheel should 
then work the rudder 

‘Next comes the cabin skylight built as 
Aetailed in the blueprints. It is easier to 
make this solid, but it can be constructed, 
if preferred, of 1/16-in. wood. The win 
dows at the sides and ends should have 
celluloid to represent glass, and fine be 
wire rods should be placed over them. The 
woodwork and wire are painted white 

‘The compass, which need no 
was hung from’ the after end of this sky 
light inside, so that the helmsman couk 
see it, 

"The after deck houses are the same on ing right across. From the for 
both sides. On the outside they follow beam to the deck, amidships, there 
the line of the bulwark, which gives them is a plank door or slide. Planking 
a slight inward slope. At the forward end extends over all this to form a light 
they are slightly wider. The doors can be deck, except for a small hatch open 
carved and painted with ma if $0 the helmsman can see the 
ings. The windows should be sails. T cut a large panel down the 
cut out if the deck houses are built of — midkile of the planking on my model 
thin wood instead of solid blocks) and so that one can see what is under- 
Dacked with glass oF celluloid. ‘The wine neath; this panel slides in. and out 
dows have bars across; the outside ones Bore the hole for the mizzenma 
‘also have shutters which slide in rabbeted before putting on this deck, and 
battens, bore the deck also, All T have been 

‘Across the two ends are beams extend- describing is painted white 


cs \ 
Eo OTA 


EOANGLE IRONS —) 


= 


‘Sketch of vhe forward side of the try-works 
Soi at lela photo showing the alter side 


Bore holes a full 34 in, in diameter for 
the fore- and mainmasts in the correct 
positions and with the rake aft as shown 
fon the blueprints, 

The main Afe rail is composed of two 
topsail-sheet-bitt-posts as shown in the 
deck plan and in a separate detail. The 
bolster is half-lapped into the foreside. 
Extending aft are two rails partially 

sting on four turned 
stanchions. Four belaying pins should be 
set through this on each side, Drive an 
fn the deck at each side of the 


Under the fife rail two little pumps are 
set; these are shown in one of the detail 
drawings. 

‘The main hatch is square with a camber 
‘on top. The individual hatch covers are 
marked on it, and rings are set, in the 
comers of each to lift them by. Two or 
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WINDLASS BRAKES 


BowseRiT 


COMPLETE 
PARTS 


for building the 
WHALER MODEL 
‘except paints) can 
pegs ary og 
the Homecraft 
Gulla 
See page 109 


three cleats are needed on each side for 
hattening the covers down 

‘The try-works (where the blubber was 
boiled down) are built of bricks on an iron 
tray. The brick effect can be simulated 
by V-shaped knife cuts in a block of wood. 
On the fore side, the fire grates should be 
indicated, with iron sheets sliding on a | 
horizontal bar to if 


sets of bitts in the positions shown on the 
deck plan. These are made of wood. 

‘A blacksmith’s forge, grindstone, and 
carpenter's bench should be placed on deck 
where indicated, and a cask should stand 
fon each side of the try-works, On the star- 
board side near the after comer of the 
mma hatch should be a post with across 

f 

‘Some whalers had curved davits, others 
angular ones, The Wanderer had curved 
‘ones except for the starboard boat (possi 
bly replacements). Any tough wood will 

do for these. It is advis- 
able to make the curved 
jones in two pieces, half 
lapping them at the curve 
‘They can be fret sawed in 
such a way as, to leave 
cleats where needed, oF the 
cleats may be nailed on 
afterward. At their ends 
drill three ‘vertical holes 
as shown for the boat falls 
and one crosswise hole for 
the knotted end of the 
line, A more correct way is 
to make six holes and seize 
the end of the line to the 
lower block, but this. is 


cover them, and 
with an ash trough 
below, This struc 
ture is fastened to 
the deck with long 
iron angles as 
shown, From the 
roof project two 
short square chim: 
neys, (Longer ones 
were shipped to 
these when the 
fires were lt.) 

At the fore side 
of the foremast is 
4 companionway 
hatch leading to 
the crew's quarters. It can be cut, from a 
block of wood and glued to the deck 

‘There is no fife ral at the foremast, but 
two eyebolts are needed at each side’ and 
also two eyebolts forward for the main 


‘The windlass for heaving in the anchors 
stands about 184 in, from the foreniast, 
‘As shown in the upper drawing on this 
page, the construction has been somewhat 
simplified. It consists of two curved wood- 
cn barrels set on a shaft which tums in 
fone long and two short posts. At the inner 
rims of the barrels are ratchet wheels, and 
there is another rachet wheel set in slot 
in the center of the central post. On the 
‘outer ends of the shafts beyond the short 
posts are two smaller barrels. The tops of 
the outer posts are connected with wood 
en brace, 

Pivoted on the forward side of the cen- 
tral or samson post are long bars (wind- 
lass brakes) with handles at the ends; and 
from them hang pawls to engage the 
ratchets on the barrels and turn them as 
the bars are raised and lowered. There 
is another pawl on the afterside of the 
central post, over the center ratchet. The 
anchor chains come up through the hawse 
pipes, then pass around the barrels, and 
down through the spurling gates abaft. 

Placed 2% in. from the stem are two 
bowsprit bits, 14 in. apart, with a cross- 
bar. ‘The bowsprit fits between the lower 
ends of these posts. There are also four 
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dificult 

‘The five skids which ex- 
tend across the deck had better be fitted 
next. The two forward ones support solid 
platform which extends right across to 
within 34 in. of the bulwarks, Tt has two 
small square pieces nailed on to represent 
covers for the holes where the chimney 
extensions would come through. This plat- 
form may be made now, but should be 
Jeft off until the rigging is done. 

‘The three after skids are intended to 
support two whaleboats. Outside the boats 
there is a plank on each side, 

‘The davits and stanchions are painted 
black to the top of the bulwarks, and 
white above; and the skids and platforms 
are white. Have the paint quite smooth 
hut not shiny. 


In the Jw 
take up the 


issue Captain McCann will 
wubject of rigging the model, 


Help fr Car Workers 


Practical Hints for Owner and Machinist 


TERE isa way to make a water level 
indicator for your radiator. First 
solder a valve mut to the center 

fof the radiator cap. Then drill a hole 

through center of radiator eap to take a 

brass machine screw. Drill a 3/32-inch 

hole lengthwise through. the machine 
screw, To the top of vertical wire fasten 

a small piece of dowel rod colored red 

File away one side of a valve cap and 

fit a piece of glass. Fit the cork at the 

ower end of the wire so it will support 
the indicator near the top of the valve 
cap when the radiator is full, 


BANDS To. 
MOLD GLASS 


Vawe oust- 
che scneweo 
0 NUT ON 
RADIATOR CAP 


Nut so.oene> 
0 RADIATOR 
AP. 


Save the Gasoline 


ON, SOME e225 the gasoline tank is 
filled through’. piped opening and 
fr pressure may back up in the tank and 
‘spray gasoline out. A cure for this trouble 
is shown in Fig. 2. Take a two-foot length 
‘of quarter-inch copper pipe and bend it 
into a curve, Push it into the filler hole 
‘$0 that the inner end curves up. Wedge 
it, in place with the nozzle of the hose. 
‘The copper pipe provides an unimpeded 
passage for the outfowing air, 


FiLuNG STATON Hose — 


Neox 


ons The 


Fig. 2. Copper pipe, curved inside gasotine 
tani’s fling piper keeps ess loose eneaping 
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WIN A 310 PRIZE 


Each month we award $10 for 
he Bert iden Sent fo for motor. 
ists, “This month's prize goes 
to W. M. Overly, Indianapolis 
(ig. 1). Contributions are re- 
Quested from auto mechanics, 
and If printed will be paid for, 


To Clean Windshield 
GOAP and water usually will clean the 

Windshield, but it fs dificult to do the 
job without spilling soapy water on th 
body. Figure 3 shows a. solution of this 
trouble. Fill a bottle with soapy. water 
containing a small amount of vinegar, Fit 
the bottle with a cork grooved on one side 
or with a. small hole burned through the 
center with a redchot wire. Whenever the 
Wwindshiekd needs cleaning, dash a. few 
Arops of this mixture on the ghss and 
polish with’ clean dry” loth 


Fan Belt 


TE OFTEN is pos 
sible to drive a 
car for miles after 
the fan belt 


the going is level 
In mountainous 
country in hot 
weather, the fan is 
necessaty. If the 
helt goes to pieces. 
try cutting a fairly 
broad section from 
an old inner tube 
and 5 around 
the pulleys. This will drive the fan till 
you can get to a service station anv install 


Skid Chain Cleaner 

ANDLING chains is a dirty job 

best. Figure 5 shows a way to clean 
chains without even getting your hands 


sat pail a 
‘mud (rn ch 


wel, Take to pails, one large, one small, 
and perforate the sinallee with a number 
ff holes in side and bottom, Put the dirty 


chains in the small pail and fill the large 
pail with water. Dip the small pail into 
the large one several times and all the 


mud will be washed off the chains into 
the lower pail. In case the chains are 
covered with road tar of road oil, fill the 
Jarge pail with kerosene and aliow the 
smaller pail containing the chains to stand 

the kerosene overnight, ‘This treatment 

jn most instances free the chains of 
all oil and tar, 


ig. 6, Flashlight is beld i a convenient post 
thot hy brvom holders fattened above the door 


Flashlight Holder 


[715 food practice to carry a lashlight 
i the ca at all times, but tossing it 
ite the tool box with the rest of the 
tools is one way to ruin it. The jouncing 
twols will bong it (@ uselessness In short 
‘onier. Figure 6 shows a good way (0 carry 
the flashlight. Fit two broom holders aver 
the door. of at some other convenient 
point inthe upper part of the body. 
Heing out, of the usual line of vision, 
flashlight in this position is not likely’ to 
be stolen. Be sure it fits smugly, so vibra~ 
tio will not dislodge it 
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Tus Rock Garden Fishpool 


Costs Less than Five Dollars for Materials 


sacks of cement, a couple of B 
gale pals’ of sand and gavel, shor ry 
length Or two of 14-in. pipe, a few pipe 
fittings, some hay wire, and a litle ~=©Ormal I, 
patience will put a rock garden fishpool in 
your ovn back yaré—and all the mate- Gprungman 
als you need to buy won't cost as much 
asa fivedollar bill 

‘The fishpoot illustrated was built in 
the rear of & city Tot of aver- 
age size, The work required less 
than eight hours. Shaped like a 
Jhuge dumb-bell, the pool has an 
over.all length’ of 9 ft. and a 
width of § ft. Tt holds i2 in, of 
water at the deepest point and 8 
in, at the shallow ends, The two 
bowls" are connected. by. an 
18.in, channel, part of which 
contains & shallow builtin’ arm 


intended especially for feeding the fish. 

After an outline of the pool has been 
marked on the ground, a trench should 
be dug for the drainage pipe. This pipe 
should run from the center or deepest 
part of the pool to some place in the yard 


Where the water can be disposed of 
veniently. For example, the pipe can ter- 
minate in a reasonably large hole filled 
loosely with stones. At the pool end of the 
pipe, an elbow is fitted, and into this a 
short upright pipe is screwed, extending 
to within about 2 in, of the top of the 
concrete. Being open at the top (or fin- 

The concrete, mixed to ished off with an elbow as shown for 
} | s"rather'stld "consist: neainess), this upright pipe will allow 
any overfiow to drain away, yet it may be 
te removed temporarily when it is desired 
Seul2y artis tice to empty the 


rod and a spirit level 
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| HOSE. machinist toolmakers 
‘who have held their jobs during the 


past {wo years are the ones who have 
chromatid vss ae tek salty 
to save their employers’ money by the 
aplication of ‘new and. better methods 
nthe small machine shop where work 
is usually taken under contract, there are 
‘many ups and downs, especially’ when esti- 
mating the tooling end of a proposition. 
Tf, for example, a contract involves the 
construction of twenty-five machines, the 
cost, of producing the machines’ parts 
‘would vary but little among. all bids; the 
main difference would be found in. the 
expenditures for equipment needed to 
produce these parts, oF “tooling up,” as it 
4s commonly termed in the machine shop, 
Andi is jst here where money can often 
he saved ‘by the expert use of welding. 

‘Small figs and fixtures are generally 
made from a solid piece of machine steel 
to which all necessary parts are fitted 
with dowel pins and bolted with counter- 
sunk screws. If the work is of medium or 
large size, the first thing needed is a pat- 
tem for each jig and fixture, and the aver- 
‘age semiautomatic machine may. requi 
six or eight of each. If the cost of thes 
figured on the basis of $2.50 an hour for 
labor and overhead, this represents a. sub- 
stantial outlay, On’ the other hand, if the 
fixtures can be made by welding machine 
steel plates together and welding as many 
possible of the other necessary parts 
them, the cost will be reduced greatly. 
‘This is true even if the machine steel and 
labor costs forty percent higher than 
casting, because the difference will be 
offset one half by the time saved in pre~ 
paring the welded job for taying out. 

‘At in the accompanying drawings is 
shown a rocker arm casting which is to 
be bored with the welded jig detailed at 
B and shown assembled at C. It is taken 
for granted that the stock has been or- 
dered and delivered cut to size plus finish- 
ing allowances for width and length. The 
first operation, therefore, is to square all 
sides of the patts. If the stock is not paral- 
lel, it should be surfaced on the rotary 
grinder. All edges should then be trimmed 
fon the shaper to a 45-deg. angle, the 
chamfer being from 1 to 3/16 in. wide; 
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OF JIGS AND 


this is done for conven 
ence in welding. 

‘The parts are now 
ready to be assembled, 
The work should. be 
done on a surface plate, 
bat not the one. used 
for laying out. With a 
set of angle irons made 
as at D and a sufficient 
number of clamps B, the frame is put to- 
gether as shown at C. The bottom plates 
{re then clamped in their proper locations 
With all the angle ions inside, "This should 
result in a perfectly square unit ready 10 
he welded. 

Under the restrictions of existing con- 
ditions, welding operations are frequently 
handled by a blacksmith or a tinsmith, but 
it makes no difference who does it, as 
everything isin. readiness. Before "the 
torch is applied, the inside of the frame 
should be lined with sheets of heavy as- 
bestos. This lining, together with a. sufi 
cient preheating of each location to be 
welded, will prevent possible distortion 
during the cooling process; nevertheless, 
any slight error in this respect will cause 
no trouble, as all surfaces have to be 
spotted for the bushing heads 

“The frame at all times should be in such 
position ‘that the molten. metal ‘will 
spread freely and not too quickly and thus 


Wretpinc Cuts Cost 


FIXTURES IN 


SMALL MACHINE SHOPS 
By Hector J. Chamberland 


produce an even and solid job, The four 
comer joints should be welded, also the 
‘ouiside joints of the bottom plates; 

by removing the angle irons, the 
plate joints may be welded, 

After the frame has been left t0 cool, 
the bushing supports are fitted in such a 
way that the welding of the bottom plate 
does not interfere, The supports are 
clamped to their respective locat 
then welded at every possible joint, 
goal job is done on these pieces and also 
fn the bottom plates, there will be no 
strain while boring, since the end plates of 
the frame are fitted inside the side plates. 
The assembly can be relied upon to be as 
rigid as a cast-iron jig, 

‘The toolmaker will find, after smooth- 
ing the welded rough. spots with a di 
sinking hand grinder, that he has a. cle: 
job, He can proceed to square all sides by 
fitting the leys, and then is ready to lay 
out the locations. As mentioned before, 
this procedure may cost from thie 
to forty percent higher until this point, 
Dut with a casting it is necessary to do 
some surfacing here and there before any 
attempt can be made to lay out, The 
welded jig saves this time so that in the 
‘end from seventy-five to eighty percent of 
the pattern cost is eliminated by this 
metbod of construction, 

‘A welded milling fixture for the same 
production casting is shown at F. The 
[process of making it is identical to that of 
the ji, only in this case the top plates 
are welded, Lining-up bars are Used for 


Wianes (seco) 


use 5G 9004 


‘The rocker arm casting is shown at A, the parts for the boring jie 
1G, the ange ions nad clamps at D and 2, and a malls 


dome other det 


POPULAR SCIENCE MONTHLY 


Tools You Need 


—and ean afford! 


D> 


‘Slorrel! Microneler No. 230—$10 


77 


‘StorretProtrclor No. 490-9 in.—$540 
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It’s the simple little tools that 
make or break the ordinary 
job. Have too few of them, 
or some of poor quality, and 
you have trouble — trouble 
at every turn. 

Trouble that’s not necessary 
atall., Of all the handy 
Starrett Tools on this page, 
there are only two that cost 
more than $3. Yet every 
one of them is the finest of 
its kind. They have perma- 
nent accuracy, naturally, like 
every Starrett Tool. But, in 
addition, they have the bal- 
ance — the finish —the feel 
that machinists look for — 
and find—only in a Starrett. 

Own the Best 

Plan now to own the best 
tools, and only the best. The 
reward is the satisfaction of 
cleaner, quicker work. 

Ask your tool dealer to show 
you these practical, econ- 
omical Starrett Tools. 


(© Tis eal on un adveriemen sigue the appro ef POPULAR SCINCE INSTITUTE OF STANDARDS. ‘See page 


accuracy between bores and faces, so that 
‘when changing to a new casting, the bot- 
tom adjusting screws have to be reset each 
time. Allowances are also made in the de- 
sign of the fixture so that faces A, B', 
Cf, and D! can be milled in one operation 
with a gang of side mills 7 by ¥4 in. After 
adjustments have been made to mill the 
first piece, it fs only necessary to use a 
sage block between D! and B! to locate 
the others, ‘To mill faces FY and Gi, the 
position of the fixture should not be al- 
tered, but the new gang of cutters set to 
revolve in the opposite direction and the 
milling done accordingly, In the case of 
this second milling operation, a gage is 
also used as previously outlined after the 
first piece has been finished to within re- 
red limits, Tt is understood, of course. 
it No. 1 castings are used and that they 
run very even and smooth, 

To obiain accurate results with any 
jig, whether welded of not, a common 
twist drill should be used first_and.fol- 
lowed by a three-lip drill, An adjustable 
eamer set 001 in, undersize will then 
hold the job safe for finishing with 2 
standard hand, reames 

If a jig or fixture is required that is to 
measure ftom 7 of 8 in, to 24 jn. either 
way, it is well to make a careful study to 
determine if it is not much cheaper to do 
some welding than to make a pattern, Of 
course, we have in mind here the average 
shop, which is, 40 to. speak, a sort of 
expetimental station where “every little 
kkink amounts to a whole lot. With mass 
production, especially where thousands of 

rts are produced daily, it makes very 
Title diference what it coats to get ready 
for production, 

Tn, the smaller shop tool costs often 
can be ‘greatly: reduced by the applica- 
tion of time and material saving methods 
and welding plays an important part in 
this respect 


A variety of other ways to reduce costs 
by’ welding will be described by 
Chamberland in another article scheduled 
Jor early publication, 


CATCH KEEPS HACK SAW 
TIGHT IN ITS FRAME 


Wine nuts on hack saw adjustments 
often vibrate loose while cutting through 
particularly hard piece of metal. ‘This 
may be prevented by riveting a small L- 


shaped piece A in the position shown. 
‘The fastening should be loose enough to 
serve as a pivot for the locking 


Ye ulicently tight to old fem 
place against the nut. The locking 
Piece is swung out of the way of the wing 
hut when it becomes necessary to adjust 
the blade—Noratan V. Davinsos. 


Whe 


fm place, the locking piece prevents 
the adjustment mut from 


Tbrating loose 
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indicate 
at the extreme end while in the spindle 
‘ond free from the arm support. 


When you have to work on a mi 
shite theis ‘not operated regularly 
for granted that. some- 
es sie will lok Chet lebrieating 
aged. & will never be: properly 


1 centerless spiral end 


‘mill in" collet’ and. hol 


wchined parts. is 
the direction of safety. 


EASILY MADE MOLD 


"TO MOLD lead taramers for garage oF 
machine shop use and to remodel old 
hammers when they get battered out of 
shape requires only a few minutes’ work 
‘when the method illustrated below is used 

‘Two open-end and slightly conical fer- 
rulles are made from a piece of old fender 
or other scrap stock as at A and B, the 
seams heing welded. A semicircle is cut 
in the large end of each ferrule as indi- 
cated so that they will come together 
edge to edge around a suitable short piece 
of pipe C, which serves as the hammer 
handle; however, where the semicircles 


‘cOWicAL Pemmuses 
LEAD pounce NER 


are cut out for the pipe the fit should be 
loose enough to allow the excess lead 10 
escape during the casting process and thus 
avoid filling the hollow handle, 

One end of the pipe handle C is split 
with a saw, and the tabs are bent out 
Then the mold is clamped together, with 
steel plates to close the ends of the fer- 
rules, and the lead, which can be salvaged 


FOR LEAD HAMMERS 


from old batteries, is poured in through 
the pipe handle. 

If the ferrules are reasonably smooth 
fon the inside, they can be slipped off 
easily when the lead cools—W. J, Fink, 


LARGE SWEEPING PAN 
CUT FROM CARTON 


Coxrrowten with the job of sweeping 
‘outa large number of rooms in. a new 
building after the carpenters had finished, 
‘one of the workmen constructed what he 
called a “lazy man's dustpan.” He merely 
‘cut away a portion of the side of  card~ 
board shipping carton and tacked on a 
stout stick to strengthen it, as illustrated, 
‘The box was pushed around with the foot 
while the shavings, sawdust, and scraps of 
‘wood were swept into it with a large floor 
brush—F, W. B. 


Watex machining thin tubing o thin 
hollow castings in the lathe, the work will 
often begin to vibrate and ring like a tun- 
ing fork, causing the tool to chatter even 
if it is foe ‘eround, This can be pre- 
vented by “damping” the vibrations. For 
sample when turning the outside of the 
work, cut a piece of old belting and wedge 
it inside the tube or casting. If boring a 
hole, snap sections of rubber inner tube 
around the work—W. W. Lvow, 


POPULAR SCIENCE MONTHLY 


For THE FULL RANGE OF 
MOVIE-MAKING 


See the latest Eastman 
equipment, Makes finer, 
more varied movies. 


projects them with extra 
brilliance and beauty. 


UPPOSE you said toyour dealer: 
want to make all sorts of 
movies. Telephotos, wide 


angle shots, Kodacolor. Indoor 
shots as well as those outdoors. 
But I want to be sure those movies 
will be uniformly good. Movies of 
which I can well be proud. 


“Then, I want « projector capable 
of showing those movies with the 
brilliance, beauty and smoothness 
they'll deserve. A projector that 
will function perfectly without at- 
tention during the show 


The “K” Outfit 
Your dealer would have exactly 
in Ciné-Kodak 


K and Kodascope K. Instant inter. 
built-in 


what you wanted. 


changeability of lenses, 


jag crank, two finders—make 
Ciné-Kodak K 
that is ready to rake brillia 


pic 
tures under all conditions, 

And the 
accessible controls, im 
proved cooling system of Koda 
scope K bring theatre-like bril 
liance, smoother, more convenient 


extra illumination, 
readily 


operation to the showing of your 
pictures, 

See these companion “K's” at your 
Ciné-Kodak dealer's. Eastman 
Kodak Company, Rochester, N. Y. 


Ciné-Kodak. ++ Simplest of Home Movie Cameras 


1 


MAY, 1932 


CINE-KODAK, MODEL K 


1. Half-speed at the press of « button 
doubles the exposure time 
le Angle, Telephoto 
ily interchangeable, 
aptable for makiag Kodacolor. 
inding crank permanently at- 
tached and always ready for use. 
5. Two finders—one for eye-level, the 
other for waist-height use. 
y to carry and use because of 
he weight and convenient shape. 


COPE, MODEL K 

Improved optical system, special 
act Lamp. 

Receptacle for plugging in room 

lamp so that when Radascope lami 

switch is on, the room light 

Controls readily accessibleon: 


|: Interchangeable lens mount. 
-Hluminated ammeter supplied 


as standard equipment. 


- Hinged door on lamphouse for easy 


cleaning of lamp and condenser. 


HOLDER FOR HIGH-SPEED TOOL BITS 


‘Tue ordinary bridle tool holder, which 
thas a vee in the top for holding’ boring 
tools made of round stock, may easily be 
converted into a high-speed tool-bit holder 
that in some respects is preferable to the 
various standard holders, especially for 
‘cast iron and brass. This is done by mill- 
ing a shallow slot as shown in the bottom 
‘of the holder at the end that carries the 
bridle. If it is desired to use a 5/16-i 
tool bit, the slot should be slightly’ wider 
than this so that the bit will slip in easily, 
but not wide enough so that it can shitt 
from side to side, ‘The slot may be about 
% in, deep and cut far enough back to 
fake full-length bits without striking the 
radius left by the cutter at the back end 
of the slot. 

In use, the bridle is tured over the 
tend of the holder so that the screw comes 


FEED SACK COLLECTS 
DUST FROM SANDER 


At A pisx sander or any other small 
machine designed to blow fine dust from 
the operation through a tube to the floor, 
it is an improvement to add an, extension 
to the tube as shown at the right and tie 
1 feed sack over the end, The bag must 
be porous enough to allow the air to 
escape, leaving the dust inside, Sweeping 
about the machine is reduced to @ miti 
‘mum, and the dust is always sacked, 
ready for removal—C. J. C. 


HOW TO HOLD PINS FOR 
GRINDING THE ENDS 


Atulde clamped on upp 
‘i 


‘Sutoer pins, serews, and other small ey- 
lindrical parts which have to be ground by 
hand on the ends are often held with the 
aid of a pair of pliers, but they are prac- 
tically certain to slip around to some ex- 
tent because the jaws of the pliers are not 
parallel, I cured this fault recently in a 
simple but effective manner by using two 

all machinist’s clamps and a narrow 
strip of sheet metal. A hole large enough 
to receive the screws which had to be 
ground was drilled near the end of the 
sirip of sheet metal. The piece was then 
bent at right angles at two points so that, 
after I had tightened one clamp on the 
upper jaw of the pliers, I could place the 
sheet metal strip between the jaws of this 
clamp and hold it fast against the clamp 
screws by means of the second clamp. 
This made a rigid holder for grinding 
heads from screws—W. H. Mowe. 
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‘An ardinary bridle holder for boring tools 
‘modified se as ta tabe high-speed tool bite 


on top of what was formerly the bottom 
of the holder. The tool bit may now be laid 
in and held securely by the set screw and 
the sides of the slot. This in mo way 
detracts from the usefulness of the holder 
for ordinary boring purposes since the 
bridle can be quickly turned back to its 
original position—T. E, Muzpock, 


af 
‘collect dust otherwise blown 


sack at disk sanding mac 
the Boor 


SLOTTED SUPPORT HELPS 
IN LAYING OUT STEEL 
ANGLES AND TEES 


Layrxc out steel angles and tees in the 
machine shop can be simplified consider- 
ably by the use of the holder illustrated 
above, which is secured to the top of an 
iron horse by means of two or more 54-in, 
bolts. It is simply an 18-in, oF longer sec- 
tion of a 6 by 6 in, tee, in which several 
saps have been cut in the vertical section, 
‘These may be of varying widths to receive 
different thicknesses of metal, With one 
flange of a long tee or angle inserted in one 
of the gaps, the piece is held firmly for 
laying out, ‘ind two pieces may be lined 
up together for marking as a pair as in 
the photograph above—K. NewLanos, 


ERASING SHIELDS MADE FROM RAZOR BLADES 


svat 


AN EXCELLENT set of 
erasing shields for use in 
correcting or altering 
drawings can be made 
from safety razor, blades. 


al 


‘An old-style double-edged 
blade with three holes, a 
double-edged blade of the 
new style, and one of the 


single-edged blades used in 
the self-stropping type of 
razor contain between 
them a_ sufficient variety 
Of openings to allow al- 


most any type of line te |. a 


be erased. It is necessary, 
of course, to dull the sharp 
‘edges on an oilstone. 

‘A convenient holder for 
the three blades can be prepared from 3 
13/16 by 11/16 by 434 in, block of soft 
wood, shaped as shown and grooved with 
a saw. A strip of rubber is tacked over the 
grooves and then cut through directly: 
above the saw keris: The block itself 
may be oiled, varnished, painted, or left 
in the natural’ wood color, as desired. The 


tyres of blades that give = 
set luokang block faced wih suber in which to weep them 


Eno View 
(euaoe ntib mw Bcoex) 


ciety of openings, and 


should be applied before the rubber. 
When the blades are pressed through 
the cut rubber into the grooves, they are 
held firmly and yet are ready for instant 
use. Ifa vertical board is being used, the 
holder may be screwed to it or placed on 
a stand alongside, whichever proves more 
convenient =K. G. Stax. 
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RAYMOND DOERR says: 
“Only PLASTIC WOOD 


Meets the High Standard 
set by 


the Master Craftsman” 


In the construction of my Napoleonic Coach which was awarded 
the senior prize, a five-thousanddollar scholarship, in the re- 
cent Fisher Body Craftsman's Guild Contest, Plastic Wood came 
to my aid in many instances. It was indispensable in cre- 
ating a perfect model. 

Thave found that imperfections in all sorts of model work 
may be corrected in a surprisingly successful manner by the 
use of Plastic Wood. Its excellent adherent quality and its 
malleability make it unexcelled as a binder and filler. 1 would 
like to say that Plastic Wood meets the high standards demand- 
ed by the Master Craftsman and facilitates the making of per- 
fect models to an amazing degree. 


Very truly yours, 
(Gigned) RAYMOND S. DOERR 
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‘This is Raymond Doer's Coach which 
‘was awarded the Senior Prige in the 
Fisher Body Crafesman's Guild Contest 


PLASTIC WOOD 


HELPED HIM WIN 


$5,000 Coach Modeling 


» CONTEST 


Wrrnour doubt, Plastic Wood is one of the most 
amazing scientific discoveries ever made. Though 
it handles like soft putty—thus making it easy to 
uuse—Plastic Wood quickly hardens into wood , 
Wood you can carve, paint, turn in a lathe 
success. It holds nails and screws better even than 
most natural woods and it neither rots nor splits. 
In repairing a hundred and one things around the 
house—as well as in building models and in all sorts 
of carpentry —Plastic Wood does a multitude of jobs 
expertly. There is nothing better for hiding nicks, 
masking mistakes, sealing cracks and repairing signs 
of wear and tear. Try it. You can buy Plastic Wood 
—in 9 colors—at any paint, hardware or depart- 


ment store. 

Book of Uses Sent Free 
A 48page, profusely illustrated book, crammed full 
of interesting uses for Plastic Wood and rich in in- 
formation, will be sent you free. Just fill in and mail 
this coupon —today. 


MAIL FOR FREE BOOK 
THE A. S. BOYLE CO., Dept. PS.5, Cincinnati, Ohio 
‘Send me—free—Big Book of Uses for Plastic Wood. 


Street & No. 
City 


State__ 


Plans by DONALD W. CLARK for a simple model of a popular 


Cabin 
Monoplane 


A model of = Curtiss 
Robin plane with OXS 
eine and, “at right, 
the few pares needed 


-HE graceful lines of the 
Curtiss Robin monoplane with OXS engine 
are an incentive to the experienced model 
builder who enjoys making a neat, clean- 
‘cut job, and its simplicity will appeal to 
beginners who wish to avoid, in their first 
model, the difficulties involved in repre- 
senting a radial engine. It is a reasonably 
fasy Lask fo make this model if the draw 
ings are followed closely and the paris 
‘shaped accurately before assembly, 
"ut out the wing in one piece from 
white pine, balsa, or other soft wood, 34 
by 254 by 1514 im, Shape it with plane receive the wing, which is nailed on, Two wheels from 14-in, wood, or use the wheels 
‘and pocketknife and smooth the surface slots should be cut in the rear end of the from a small, cheap toy. 
with sandpaper, Make the fuselage from a fuselage to hold the tail units in place. The four main wing struts are uniform 
block 14, Ey Wa by 9 in., shape it with ‘The windows and hood lines are indicated in size and cut from thin aluminum or 
saw and knife, and cut a recess or seat to with aluminum and black paint. Cut the other sheet metal, as are all the remaining 


———— 
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strut members except the one marked E 
and the tail skid, which are 1/32-in, wire. 
All the sheet metal struts are attached 
‘with nails and also secured with rivets at 
certain points as shown on the drawings. 
Insert a wooden plug as shown in the ver- 
tical slot in the end of the fuselage so the 
tail skid can be attached. 

‘Shock absorbers can be made of balsa 
‘wood by drilling a row of small holes and 
making a slot to take the strut, and then 
carving the wood to the shape and size 
given in the detail marked F. A still sim- 
pler way to make the shock absorbers is 
to use a piece of adhesive paper tape of 


rire 


cLIMBING WANKING OWING LANDING 


the kind used in wrapping packages. Cut a 
oat in, long and taper it with a razor 
blade from a width of $4 in, at one end to 

4 in, at the other end. Stick the wide end 
5 the strat snd wrap on the ear ati 
being careful to keep it centered. When 
painted, it will closely resemble a real 
‘shock absorber, This method also could 
be used on larger models 

Ale the Propeller of thin aluminum 

1 by 3 in, and give it a bright polish, An 
Attractive color scheme for the model is 
1 follows: Wing, vertical tail, and hori- 
zontal Lil, yellow; Tuselage, struts, and 
‘heels, orange; tires and trim, black; pro- 
peller, aluminum, 

‘to mount this or any of the 

preceding nineteen models in this series is 
suggested in the four sketches above. 


FORMULA MAKES HOUSE 
PLANTS GROW LARGE 


Hen: is a formula for making house 
plants grow that will give surprising re- 
sults. On one occasion, when it was used 
on a gloxinia plant, the leaves grew to the 
size of a saucer and there were twenty- 
six blooms. Prepare a mixture of 30 parts 
ammonium sulphate, 30 parts sodium 
chloride, 15 parts potassium nitrate, 15 
Darts magnesium sulphate, and 10 parts 
sodium phosphate, After the ingredients 
are properly mixed, add about 2 grams, or 
a goad sized pinch, of the formula to 1 
rallon of water. Use this solution to water 
your plants —Cram L. Wane. 


BORAX DELAYS SETTING 
OF PLASTER OF PARIS 


Paster of Paris may be used for patch- 
{ng cracked casts and similar work without 
undue haste if powdered borax is added in 
the proportions of 2 az. to 1 Ib, of plaster. 
‘Mix the powders well in their dry state 
and then add cold water until the resultant 
paste is of the consistency desired. The 
plaster will take almost twice as long as 
usual to become set and unworkable. This 
fs a formula often used by dentists and 
doctors—Juues J. StEKMAN. 
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RATCHET 


*...until you own this too 


IT BRACE NO. 2100 BUILT BY "YANKEE 
CHEOMIUM 


PLATED 


|” 


You will not know the quality that can be built 


“Yankee” ingenuity at 


you own this tool. 
best. Handiest brace in 


work. Stuff in it to stand up. Economical, for any 
man to use... 


like a fine ear in the motor 
industry. "Yankee" Chuck 
not loosen in-work. 
Centers bits accurately. Locks and 
releases instantly, Holds any shape 
—round, square,any taper, Famous 
“Yankee” Ratchet is smooth, silent, 
powerful. Bronze encased—against 
dust and moisture. Adjustment is 
stant, positive, visible. Glance 
tells ratchet setting: finger touch 
changes it. No need to hold chuck 


for industries to buy for men to use. 


to keep from turning back 
on ratchet movement. 
“Yankee” Hard Rubber, 
Handles (top and side) do’ 
not warp, crack, shrink or 
bind, Top handle steel clad. Ball 
bearing. “Yankee” Sweep Handle 
Caps are held by patented method, 
to prevent excessive handle play. 
No. 2100 “Yankee” Brace: Four 
sizes, 8, 10, 12, 14 inches. Two-jaw 
chuck: }s" round; $6" square (across 
corners). Price, 10-inch sweep, 
$8.20, Your dealer can supply you, 


‘Ne, 219 “Yashee™ Bit Exenon bode ta socken No 


"YANKEE" TOOLS = 


MAKE BETTER MECHANICS 


‘To: North Bron Mle. Co, Lehigh Avenue, Philadelphia, U.S. AL 
‘Pave pt medown fora eopy of the new "Yankee" Tool Boa, 
uated with many ation pidures of famous “Yankee” Ratchet Tools, 


en 


9s 


hand tree to hold 
down any springy 
pares of the werk 


‘THE assembling of small parts, such 
fx miniature coach failings and amp 
rackets, silver soldering is muc! 
more satisfactory than soft solder 

ing, since the joints are as strong as the 

metal itself, ‘The ease with which such 
members may be shaped of altered after 
ing hard soldered makes this method of 
joining almost indispensable to model 
makers, The small blowpipes needed for 
this type of work, however, are not alway’s 
easy to obi 

he writer found homemade apparatts 
built'of shop odds and ends, entirely suite 
able for the task, For metal tubing. the 
handle of an old umbrella served; for 
blowpipe points or nozzles, small sewing 

‘machine oil-ean spouts; and for the bases, 

hardwood. 

For most work, a combination blowpipe 
and burner is most satisfactory, since one 
hand ig left free to manipulate the parts 
being joined. A S¥%-in, length of 4-in, 
metal tube is forced into the base of an 
in spout, and a cone of plastic com- 
position wood is used to secure it, The 

1. wood! 654 in. Joni, shaped 

to. pistol grip and notched 34 in. deep in 

ront edge (o receive the burner sup- 

port Hoth the Mande td the 4 i, long 

purner support are drilled edgewise as 
shown for the tubes. 

Drive the tubes into the holes, and glue 
the support into the handle. The tip of 
the blowpipe should be about 24 in. above 
the inner edge of the burner. Stop any 
openings with glue or composition wood. 

For very small, simple work, a separate 
bumer and pipe ate suficient. The blow 
pipe is simply a tube bent at right angles 
to itself near one end, and fitted with a 
spout. The construction of the bumer is 
self-evident. The upright support is bored 
down the center and then in from the side 
50 the gas pipes will form a right angle. 
‘The gas hose is attached to the horizontal 
tube. No air inlet is needed, since the 
blowpipe supplies the oxygen. 

Silver solder comes in various forms; 
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Pistol-Grip Blowpipe 


SIMPLIFIES 


ilver Soldering 


‘hat taed by jewelers 


=| 


Se 


a is 


Jesse's Buoworre with Bonen 


Sten, | 
es en 


Buurue concn || 
a a 


We burner and mouth 
fond together 


Soldering with a sepa 
Dlowpipe! how model 


iy preference is for a thin, narrow rol 
Sindpaper both sides of one. end, and 
snip I lato a fine fringe. Cut thin te 
of crosswise to make small bits 1/32 fn. 
Square or smaller, Let them fall on a piece 
of glass where they. can be seen 

Clean the parts to be soldered, tie them 
to an asbestos covered sirip of wood, and 
Biosten the joints with Doras” dslved 
jn. water, applying the. solution wit 
Stval brush, Ordinary flux wil not do be- 
Cause it evaporates at tog low a tempera- 
{ure If the pistokrip blowpipe is to be 
tsed, connect the burner with the fxs and 
Sip the rubber mouth tube on the pipe. 
Light the gas and adjust the flame to a 
tk the brah, ick 

(ith the brush, pick up two or three 

bits of solder and Carefully lay them on 
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the joint, Blowing in the tube, gently 
play the flame over the joint until the 
flux is dry; then blow hard enough to 
heat the joint to redness. Do not, however, 


Drawings with sues 
‘burner 


point the flame directly at the solder; en- 
Geavor to heat the metal alongside. When 
the solder flows, the joint is done. 

‘To maintain an even blast, puff out the 
checks, expelling the air from them while 
‘a breath is being taken, If necessary, flat- 
ten the tip with pliers to reduce the out 
Tet, so the pressure can be “backed up.” 

‘The simpler type of blowpipe is used 
as shown at the bottom of page 96, 


ADJUSTING THE BOTTOM 
OF A WOODEN VISE 


"T.@.ADIUST the bottom of an ordinary 
homemade woodworking vise for work 
of various thicknesses, it is almost inva- 
riably necessary to stoop down and move 
4 peg from one hole to another in a str 

‘of wood, the peg acting as a stop. A mot 
‘convenient method is illustrated, The strip 
‘of hardwood which serves as the stop 
piece is notched as shown at cl, and slots 
fare cut in the bottom of each of the long 
Jaws to receive it, as at B, It is pivoted 


in the movable jaw by means of a bolt, 
and its notches engage a similar bolt in 
tha atsilonasy: Jaw Hy piosclaey the xis 
jecting end of this piece with the foot, it 
‘an be raised sufficiently to allow the vise 
to be closed to any width desired. 

‘Another slight improvement is to attach 
the vise nut C loosely in place and provide 
some kind of stop to keep it from tuning 
with the vise screw. This gives added 
flexibility H. T. 


Gasxer shellac, if applied to either 
wood screws or machine screws, makes 
them ly easier to drive and when 
dry, cements them firmly in place—G. H. 
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U.S. and FOREIGN 


PATENTS 


Applied For 


Note scientifically 
proportioned now 


The scientific principles behind this new type of spark plug 
actually make every engine a better engine 


Extra power — power you can feel. Extra speed —speed you 
can read in miles per hour. Extra acceleration —accelera~ 
‘To the twenty 
million car owners of the nation, and to motorists the 
world over, this new discovery—the newly designed Cham- 
pion Spark Plug—means extra engine performance never 
before attainable . . . The uni ye of the core, shown 
above, is the secret of the truly remarkable results it pro- 
duces, It automatically controls and distributes heat with 
such precision that it provides perfect ignition far beyond 
the point where failure occurs with ordinary spark plugs 
+ + + Back of all the new principles, new design, and new 
results, is the foremost name in spark plugs for over 
twenty years—Champion. Install a full set in your car today. 


CHAMPION SPARK PLUG COMPANY 
TOLEDO, OHIO » WINDSOR » LONDON » PARIS 


tion you can measure with a stop watch 
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oxes Covered wih LeaTuer 


make ATTRACTIVE GIFTS of universal appeal 


By F. Clarke Hughes 


made at comparatively small cost 

and used as gifts to present to 
cither men or women. The one illustrated 
‘was designed as a preference chest for 
several brands of cigarettes, but the 
same method of construction will serve 
in making small boxes for any purpose 

In the majority of cases itis possible to 
use high-grade cigar boxes, candy boxes, 
‘or other containers instead of constructing 
the body of the box itself. If, however, 
the box is specially made, it ‘should be 
either cedar or one of the better hard- 
woods. 

Measure the lid and the body separately 
for the sie of the leather. This may be 
any of the cheaper varieties such as sheep- 
or goatskin, although if much tooling or 
any deep tooling is to be done on the sides 
and the top, it is suggested that regular 
tooling calf or some of the better stocks 
be used, ‘The improvement in appearance 
will more than justify the small difference 
in the cost, 

For the lid, the leather must be large 
‘enough to cover the actual surface of the 
top and the sides and ends plus enough 
to wrap around the edges—in the example 
sven, 4 by 11 in. The leather for the 
sides should be long enough to reach com- 
pletely around the box and wide enough 


ICHLY ornamented and costly look- 
ing leather covered boxes can be 


rin get 
OLEATE 
Asnane AnD, 


to lap over and cover the upper edge of 
the body and extend under the bottom 


about 4 


this case 3 by 24 in. The 


joint should be at the back, and the ends 


SpiveD 
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skived or shaved thin so 
the lap will be inconspic. 
vwous, In fact, all the 
require to be skived down 
toa featheredge. Care must 
be taken that the knife does 
‘not cut too deeply and ruin 
the leather. 

The fitting and mitering 
of the corners requires 
Palgstakiog, work, The 

inner may well leave 

Rost of this close fitting 
until the leather is partly 
sued in place; then he can 
Cut the parts as needed. 
Regular leather cement 
should be used for best 
results, but glue sold for 
household purposes 
serve, although it may 
eventually break down and 
allow the leather to peel 
away from the wood. If 
rr glue or cement is 
applied too thick, the 
‘moisture may penetrate the 
leather and cause an 
unsight 
of the box may be covered 
with thin leather or felt, or 
merely stained or painted. 

‘The main part of the 
decorative scheme should 
be a colored print mounted 
in the center of the lid with 
tooled and stamped lines to 


form a frame or border. The illustration 
may be of any subject, but the colors 
should. harmonize well with the general 
tone of the leather. Many art shops sell 
bbright colored English coaching and hunt- 
ing scenes which are appropriate. If the 
print is varnished with white shellac or 
lear lacquer after the cement oF glue is 
ddry, it will be as durable and lasting as 
the box itself 

The border designs are easily made if 
the surface of the leather is first moistened 
with a brush dipped in water. Even one of 
the cheaper grades of leather can be tooled 
‘or stamped without, difficulty. For the 
ponder wed on theses and ends ofthe 
box, a special S-shaped punch may 
filed from any odd piece of iron or soft 
steel. ‘This punch, however, should. be 
‘only about 16 in, in width. Hit the punch 
lightly with a hammer or mallet—just 
hard enough to make an impression, 
broken line on the lid requires, another 
punch made and applied in a similar man- 
net. The tooled lines are produced with 
3 tooling aw as described in previous ati 
les in this series. 

If it is desired to tone the lines, any of 
the methods suggested in former’ articles 
may be used, but preferably genuine gil 
ing (see P.S.M., Fed. ‘31, p. 94). A. 
of gilded effect can be obtained by mixing 
cold powder with linseed oil and thinning 
with benzine, just as when the toning is 
done with oil colors. After this mixture 
has been a the surface may be 
wiped clean, leaving the veined lines gold 
colored 

When all the finishing is done, the 
hhinges should be put on and the leather 
riven the usual waxing and polishing. 
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Rabbit Nesting Box 
Fits Hutch Door 


PRICELESS 
SKELETONS 
of Ancient 
Monsters... 


Y PLACING the nesting box in the | 
doorway of a rabbit hutch as illus. 
trated, half inside and half outside, it 
save considerable space, In 
n. hutch with this arrange- 
ment gives the doe as much room as a 
30-in, hutch with a nest box inside. The | 
box is set ina frame of the same size as 
the regular hutch door, and the entrance is 
cut in one of the upper comers. When the 


nest is no longer needed, it is lifted off 
and the door replaced—Lavea E, Lyoxs, 


Carborundum 


Brand Sharpening Stones 


ENTRANCE HOLE,7 "RADIUS | 


FREE— NEW 
48 Page Booklet 


RBORUNDUM Com 


Carhorundum Co 
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Everybodys proud of the 
kind of men who smoke 
Dill’s Best Tobacco. And 
Dill’s Best smokers write us 


enough “fan mail” to show 


that they’re proud of Dill’s. 


Tn the lead and 


ining fast! That's a teal chill—wand many Popul 


Monthly readers bave enjoyed it after building cur Hite, outbosrd: racing. Bost 


eaders Lave Great Success 


W: AT remarkable 
wuccess readers 
have had 


ing the various 
Scrmxce Moxratty boats 
has been reflected in the 
many enthusiastic letters 
re written. Com- 
eats received from a 
few of those who have 
constructed our outboard 
racer from Blueprints 
Nos. 128 and 129 (see 
page 110) are as follows 

Your plans are the best 
that Tever had for a home 


wih or Boat Plans 


[Above i another of the out- 


McCanna. 
‘ailboatomotor 
jyear-old Minot 


builder of boats, ‘The out 
board racer handles won 
derfully, Tt ie the ‘best sue. latest threes 
boat T have ever owned one combination bost 
and driven, . .. 1 find the 


and ae building an- 
develops remarkable 
‘Speed and & exceptionally seaworthy. 1 tried 
to upset the out but did not succeed! 

A page could be filled with similar ex- 
tracts. Because of the popularity of this 
boat, we have made arrangements for 
William Jackson, the designer, to prepare 
full size’ patterns from his own master 
templates. These can be obtained from 
our Blueprint Department for $1.50 a set, 
‘or $2.00 for both blueprints and pattern 

Full size patterns are also ready at 
$150 a set for the 15-ft. combination 
Sailboat-motorboat of Blueprints Nos. 
131, 132, and 153, This is another boat 


which has 


wide 
readers, as this letter indicates: 


won approval from 


A very fine boat. Made great speed. T 
included air floats for safety. Built it with 
one helper and only in my spare time in a 
period covering thirty-two days. To try out 
Safety, I took seven men out on Lake Etie 
jm rough sea and never shipped a spoonful 
of ‘water 


The Iatest in our series of boats is the 
three-in-one combination hull. Tt can be 
made 13 ft. long (Blueprint No. 147), 
1434 ft. long (No. 148), and 16 ft. Jong 
(No. 149), and used with oars, with an 
‘outboard motor, or with one of the new 
stern drive arrangements installed as 
shown in Blueprint No, 150, Full size 
patterns for all three are available at 
$150 a set, o $1.75 with the blueprint. 
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HE outdoor fireplace illus: 
trated above is in everyday 


use as_an incinerator, but it 
‘also serves on special occasions for cook- 

| ing. In the city’ in California where it is 
set up, there is a good deal of cooking and 
eating’ outdoors in the summer time, and 
the custom is becoming more popular in 
other parts of the country. 

‘The principal materials used in com 
structing it were 200 common bricks, a 
few decorative tiles, one piece of con- 
crete sewer pipe, an old floor register (for 
the grating), }4-in. pipe for grate bars, a 
piece of heavy sheet metal for the cover, 
and some old iron for reénforcement. 

For incinerating purposes it has a solid 
top counterweighted so that it may easily 


For protecting a 
stagecoach oF ship 
model from dust 
and the wear and 
| tear of constant 
cleaning, a frame 
may be made of 
heavy galvanized 
wire or thin welding 
rods and covered 
with the cellophane 
type of tough, trans 
parent wrapping 
material used for 
cigarettes, candy 
boxes, and many, ices 
‘other purposes. Such a cover looks wel 
and allows the model to be seen quite 
clearly; and it may be removed easily on 
state occasions or when the model is to 
be placed on special exhibition. 


Concord stagecouch model ina case made by 
(covering a wire framework with cellophane 


OUTDOOR 


F ireplace, 
AND | 


ucinerator 


Tneinerating 


be raised _to insert the rubbish to be 
bumed. The grate bars are at, the level 
of the ‘wall offset. The ash pit is wide 
enough to allow a shovel to be inserted, 
When the fireplace is used for cooking, 
the grating is substituted for the solid 
top, and an additional set of grate bars 
are’ dropped on lugs 8 in. down from the | 
top to bring the coals close enough for 
broiling steaks, chops, frankfurters, or 
whatever is to be “barbecued.” The draft | 
through the stack is then checked so that | 
the heat is all on top of the stove. Holes | 
in front, regulated by inserting bricks as 
plugs, admit air when necessary aver the 
lower grate bars. Two of these plugs can 
be seen in the photograph at the right 
above. ce 


PROTECTING DELICATE MODELS FROM DUST 


Rado bus wie i 
about the right size | 
for the frame, but i | 
is soft and will a 
unlet the model is 
avery small ene, 
‘The joints are fas: 
ieee with eight 
ee 
town” The pieces 
are bent around a 
finishing nail to form 
sockets for the wire 
feds Bead ‘the top | 
sockets ofeach piece 
at right angles, insert the wie ends” and 
solder. The cellophane should be cut to 
overlap about 34 in. at the corners. Use a 
colorless, quick drying household cement 
to fasten the laps—W. L. Favnor. 
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Wiry oi 


FROM “ROUGH” TO FAIRWAY 


+ 
aL, 
~ 


Sink those whiskers 


in this 
extra-moist lather 


«+ for the smoothest shave ever 


with this new f 
Zoothes thes orhest, sips 
piest, best-feeling shave in the world, 

52% more moisture 
Koueamsgeya smooth eg sie wins 
ight, quick-drying father. Bue Inboruo 
‘ha'show that Efebuoy will bold 325, 
tore moisture chan ord/nay lather, And 
holds the mouare til the lise whis- 
Kris off That's what softens up the cough 
fat beatds-—s0 the razor whishs through 
thea aa well-wonmiblce ews 
{rough the long grass; And what a clean, 
ore thave you get—with no pull, no slice, 
no painfl srordigs! 


Soothes the skin 


Tough whiskers? Don't et that faze you. 
‘Jake thes pew later, os whee poet 
job ie does how quickly and comfortably 
Jou cam shave how cooling, soothing, 
Fefreshing Lilcbuoy isco your skin 

Gecthe big red tube of Lifebuoy Shaving 
eam at your druggist today, Or write fot 
Stee teal tubetto Lever Brothers Co, 
Depe HS, cambridge, Mas, 


Thread Guide Makes It Easy | 
vo Rewrap Fishing Rods 


ik may be clamped in a vise or 
the edge of a table or work 
that the rod has been cleaned 
ish and old wrappings, and be 
hands are perfectly cle 
either the rod or the th 
‘When removing the 
pings, notice how 1 
put on so you can duplicate 
the method. 

Always turn the rod up- 
ward and toward you when 
wrapping; this will enable 
you to see just where the 
ihread is going. Use all the 
tension you can, and the silk 
will go on evenly and closely 

Two or three coats of spar 

amish over each wrapping 
and one or two over the 
whole rod will be sufficient 
Too much varnish is object 

NGLERS who take pride in keeping tionable because it destroys the fine ac 
their fishing tackle in repair will see tion of the rod. 
‘once the advantages of this rack, which One precaution should be added: 
sible to wrap fishing rods with Choose silk thread that is several shades 
machinelike precision and uniformity lighter than you desire it to be when var- 
The frame of the rack is constructed nished, as the varnish will darken it. Do 
of two pieces of wood about 1 by 2 by 12 not use collodion, celluloid, or other prep 
in, and two pieces 1 by 2 by 8 in, Adowel arations in an effort to avoid this darken- 
rod o¢ other round stick small enough to ing Varnish is better because it 
pass through the spools of wrapping silk penetrates to the wood and holds the 
FPalso required, as are two or three rub- wrappings securely 


are the on 
PRESSURE 
GAUGE 


HERE isno mechanical 

method of determining 
the pressure to put on a 
file. This is a question that 
must be left to your hands. 


‘There is, however, onerule 
to follow. Keep your file 


tee has wig for making 3 hook, and If you take suficent care in applying 

cutting. Use less pressure few nal the fini, you will find that no ane: cat 

at first to prevent the teeth Holes are drilled through the f il that the repairs were not made by a 
us receive the round stick. The spools are professional —W Winrr 


from being broken; more 
pressure gradually as the 
tooth points accommodate 
themselves to their work. 


Slipped on this spindle and 
kept from turning by wedg 
place with 


freely, a wire 
to fit over one 
and 


You will get more service 
from your files if you use 
enough pressure to keep 
them cutting. But you will 
need to use the minimum 
amount of pressure if you 
are working with Nichol- 
son Files. 


run from the hook to a nail 
in the back part of the 
frame, The tension is regu- 
lated by adding or remov- 
ing rubber bands. Fine saw 
cuts are made in the front 
crosspiece as shown to guide 
the threads, and {wo notches 
are cut in the front ends 
of the sdk 
he fishing 


For home filing you 
will find Nicholson Flat, 
Mill, Slim Taper, Round 
and Square Bastard 
files particularly useful. | 

At hardware and 

‘mill supply dealers’ 


ieces 10 TeCEiVe How the thread guide is used, The Sahiog rod, placed in 


MAKING A NOISY SCROLL SAW RUN SMOOTHLY 


Certans type Il saves, especially is bolted to the upper saw arm so that 
homemade ones, vibrate unpleasantly i projects to the rear, and a sliding coun- 
because the arms are not properly bal- terweight is secured to it with a set screw, 
anced. If, in such The counterweight 
cases, the frame is should be adjusted 
counterweighted as by shifting it back 
shown, the saw will and forth until it 
run with greater ‘brings the saw frame 
smoothness, even into perfect bal 

when the bearings and compensates f 
are in poor candi the large overhang, 
tion. A short rod # vibration —C. F, BLAKE 


NICHOLSON FILE co. 


Provident U.S.A. 


6 
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table eam alae’ be he 
i mahogany. Al 


ANY 
ASSEMBLE 


YOU have never experienced the 
tense feeling of satisfaction and 
achievement that comes from build- 
ing a beautiful piece of furniture 
with your own hands, you can enjoy it 
now by sending for one of the new Popu- 
lar Science Homecraft Guild kits. 

Each kit contains all the necessary ma- 
terials and is accompanied by illustrated 
instructions. ‘The wooden parts are ma- 
chined to fit together so perfectly that 
no experience in woodworking is neces- 
sary, and the tools which are to be found 
in lmost_ any household tool box are 
sufficient for the work. 

By assembling these kits, the beginner 
can Jearn more about how to construct 
furniture than he could discover from a 
Jong and tiresome study of woodworking 
handbooks, What is more, he will see 
how easy it is to build fine furniture and 
be encouraged fo add to his tools and 
shop equipment so that he can undertake 
projects of his own 

Kit No. 1 is a maple butterfly table of 
Colonial design with an oval top 17 by 
22 in., and 2254 in. high. Kit No. 2 is a 
solid mnahogany tray-top table 23 in, high 
ith a 15 in. diameter top, Kit No.3 
is a tilt-top coffee table 21 in. high, the 
| top being 10 by 28 in. Tt can be had in 

either maple or mahogany. Kit No. 4 is 
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all 
jence in ordering, but if your prefer not 
to cut the magazine, you may order by 
writing a separate letter 


1 solid mahogany book trough 2254 in, 


ng, 994 in, wide, and 2444 in. high over 
‘A coupon is given for your conver 


Me.1. Maple buttery table 690 
Mo 3 $590 
Weld, Maple tit ws 
Wo 3A.Mabieany sus 

Me, 4) Sabnesey $530 

mien pat ry 


“ipolne hares ad that 


si pee Tear re 


2 can | the 


very first... 


ANTI- 
MAGNETIC 


Neither magnetic fields 
nor rustaffects the sheer 
accuracy of the ne 

Hamilton“992" Elinvai 


tnaklng! Hamilton "992" Elinvar con- 
‘Quers magnetic disurbance, tempera: 
fre chnge, rust. Is jose the watch 
forte nen. foal whose work 
ings them in contact with #00 
mapped ela OO ee 
¢ atspring of thie remarkable 
watch it Elinvar“the discovery of Dr, 
Charles Guillaume, This new steel alloy 
casnot be petmanety magnetized, 
temperature changes, is 
rustproof. fe makes possible for the 
ft Kime the construction ofa an 
inline wed ia a wc ne 
erever you work, whatever yout 
work ssyoull fad the new Haron 
“Sor ilar macs even te moat ex: 
sggerated need for extreme timekeep- 
ing accuracy, Have your dealer show 
you this revolutionary new watch today. 
Read Fascinating Story of Elinvar 
Send for ous Gee boolecand ed he geet 
Sines tates ae tad Now bine os 
Rgntoperer eer 


TjIizer pang loge te 1918 tad 
Ne s:450093 dew Ma 103i 


HAMILTON WATCH COMPANY 
992 Wheatland Ave., Lancaster, Pa. 

14 me a copy of yout Free Booklet, 
"Your Watch 


a 


NAME. 
‘occuraion. 
ADDRESS, 


ary. STATE 
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For | 
Metal Working | 
at Home 


equipment. Other tools ean be added as 
the need arises. 

‘These tools are moderately priced, ae~ 
curate and convenient to uze—the same 


reliable tools used. in’ thousands of | 


industrial plants where unvarying ae~ 
curuey is necessin 


nog Milling Tools 


Practical and 
Sexi; = FOR THE HOME — HINIST’S LATHE 
Tene Spring 
ct 
Now aliai2 
Pectin 
= 


By HOLT CONDON | 


FTP. milling attachments illus under the cutter, ‘The lathe is Kimited, 
ted_were designed and made 00, in its capacity to absorb safely the 
| by the writer in his home work- strains set up in slabbing cuts or those 
shop to adapta. 9-in. lathe for in which the work is fed under and against 
the milling operations which are so often plain milling cutters for the production 
required to bring light machine work to Of plane surfaces. In lathe milling it 
completion. Forming square or hexag- generally possible and preferable to use 
‘onal’ heads on screws and machining the many Variations of end mills, the work 
flats, Keyways, or flutes on turned work being fed across the end of the cutters in 
fre cxamples of the work that ean be dane successive light cuts 
with these accessories. For very small work like splined key- 
“The tools necessary for such work may ways, the cutters may be made simply By 
be divided into two groups: those required e stubs of old drills into a 
to fix multiple tooth milling cutters to the “fishtail” form, A dei 
lathe spindle and those fistures needed for fr, even Detter, a deawsin collet is 
NY holding the work and feeding under con- used to mount them, 
j | trol to the cutters. The second type will "Large cutters had best be bought, A 
the described fn a Tater article ia, end mill of right-hand ‘cat and 
‘To mount plain milling culters on an and spiral is. illustrated, together 
hot of the conventional milling machi de sleeve, which is turned 
ort taper of the lathe spindle 
outer Tecelve the BK S. taper 
allow, No. 4 of the milling cuter. 
He working space ‘This bore was produced by setting the 


ing 2M pages of I 
Scerelntng 2 pees ot omeieh eters 
Worker. Huy one at your dealer's. 
 aak him for a copy of our Small 
Toot Catalog No. 31 which describes | 
over 2300 useful tools, TE he eannot supe 
phszou,wtetous Dept. B.S Brown 
Eittpe Mfg. Con, Providence, 1L,U-S.A. 


[BS 
Brown & Sharpe 
© Tools 


i = Tightening the bolts that fasten the stub arbor to the faceplate. ‘The arbor ean be used for 
Works Sundard af Accuracy” _| _ heling ston the sell ad il shows i pie, bt abe iain cers an aliting saws 
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sleeve blank into the lathe spindle and 
using the compound slide to feed the bor- 
ing tool by hand. The required setting 
for this operation was found by placing 
the end mill to be fitted between centers 
after its shank had been copper coated. 
With a tool bit set level with the centers, 
the compound rest was adjusted angular! 
so that a line could be traced along the 
cutter shank. A boring tool set at the 
proper level then yielded a taper bore 
which needed only to be sized {0 fit the 
shank, ‘The copper sulphate film again 
served to prove this final fit 


OR stil larger and more general work, | 
a stub arbor was designed to accom 
rmodate either shell end mills as shown 
in the setup at the bottom of page 10% 
of, ‘when fitted with its adapter sleeve 
tomount plain cutters and slitting saws. A 
countersink in the end of the tool 
Serves in connection ‘with the tail center | 
to give additional support. whenever the 
tlimensions of the work permit 
‘When used to drive culters of this 
kind, the driving collar, the hugs of which 
engage the slots in the end mail, is, run 
fff the threaded shoulder of the arbor 
id the flated sleeve with its spacing col- 
lat and nut replaces it, ‘This brings the 
arbor diameter up to. in, which is 3 
Standard for cutters of this type and s 
Tt will be noted that the Range of this 
arbor was faced to a boss of projection 
which seats in a 3/32-in, counterbore in 
the faceplate. ‘This meant altering only 
the chamfer of the plate 0 way 


impaired its usefulness, This device quick 
ly and accurately centers the tool for 
attachment, ‘The 7/16-in, screws which 


strap it back to the plate are run through 
into nuts milled to key into the faceplat, 
slots, therefore the use of but one wrench 
is required. The arbor becomes in this 
way a rigid extension of the lathe spindle 
with no possible damage to the spindle 
taper bore, the perfect condition of which is 
so vital fo accurate turning, The arbor | 
still bears the earmarks of the automo- | 
bile crankshaft from which it was made 

it rings like a bell, yet needed no anneal- 

ing to make it workable, 


IN DEVELOPING these tools, the writer | 
had in mind the home shop with no 
other machine tool than a small lathe 
‘was first of all to protect his 
lathe from abuse, The fixtures for holding 
work to be milled present a real pr 
stresses. of milling are 
direction and to a degree 


produce 
quite different from those for which the 


lathe was designed. For one lacking expe- 
rience in milling practice, this work should 
be approached with a good deal of cau- 

‘not without considerable reading 
Tine. 


KEEPING PUTTY SOFT 


Lerr-over putty can be kept soft by 
placing it in an old salad dressing jar 
Pouring a very little linseed oil on ‘op. 
hand. screwing on the cover tightly, with 
the wax paper insert still in place to make | 
an alright seal—Gronce V. Bax 
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Now...the SUPER REGAI 


It’s 2 Champion.. 
Built by 
Le BLOND 


UPER controlled lathe with improved 
‘S-speed eared head, helical gears, revers- 
ing and compounding feed gears inside of 


maintain the accuracy of the 

a. masterpiece of ‘engineering 

science and the acme of simplicity and 

fase of operation. Whether you are a 

clip. the coupon 

ind find out your posibilties with a 
Regal lathe, 


Qo LIKE A WATCH 


[FANCY Woops 


=> CLIP COUPON m 
‘The RK, LeBlond Machine Tool Co. 


HL. WILD, 510.11 Street 


‘howe Algeria 4.6056, New York City 


‘Only 


50¢ 


BEST LEVEL EVER DESIGNED © 


HARDWARE STORES. 


Jeanings Migs. (Chester Conn 


Woopworkers’ HAND Book 
with free blueprint 


128 pages 
20 new projects 


infield, N. J. 


10s 


Lnexpenstve alance © 
Sor weighing 
PuorocrapPHic 


CHEMICALS 


Outboard 


JOHNSON 
Dene ndability 


Few, icisa TWIN, And the cinders 
are not only rwin, but 

Se Eee daealy—an eattaive 
johnson development that results 
ta llkes-smoeth performance. By 

DANA S. GREENLAW 
Next, vatencooted Underw: 


you can build one like that illus- 
trated in Fig. 1 for a few pennies. 

The base (Fig, 3) isa piece of 
pine or other wood 34 by 6 by 14 
in, The upright, which is $4 by 
114 by $ in, is fastened to the base wit 
a wood screw and a small angle, It is 
essential that the upright be absolutely 
square with the base, 

‘A. brass strip 34 in, wide and about 5 
F YOU do photographic developing in, long is fastened to each edge of the 
and printing, you will save money by mix- upright, and e3 iT 
ing your own developing and fixing solu- two strips are notche 
tions. Of course, scales are necessary to for holding the balance-arm pi 
weigh the different amounts of chemicals The balance arm is shown 2.1 
required for each formula. Extreme accu- consists of two 5¢-in. brass strips 10/4 
racy is not required; an error of two or in, Jong, and a $/16-in. strip 134 in, long. 
three parts in a hundred will not affect A 00-deg. bend is made 114 in, from each 
results. However, an error of more than end of the narrow st two wider 
5 percent often will cause trouble pieces are placed 1 in, apart and are 

Seales sufficiently accurate for the pur- soldered to the narrow strip, which also 
pose can he hought for from $3 to $6, or serves as the slider arm for the sliding 


ats... Rotary Valve... PLUS in- 
Berens Joknoes dependability 


‘Where sise will'you Gad a0 out 
board motor with all these rebae- 
ments? Write for the SEA-HORSE 
HANDY CHART. describes 
these features in 


to Bevery out pose. Each is 
Stacibed in the HANDY CHART. 


$1150.02, 
SEA-HORSE SERIES 
Standard Models 


Fig. 2 This is practically 2 top view of the balance arm wi 
the counterweight attached to the center pivot. The pans 
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| erestripsat bras, 


brass weight shown at the left in Fig. 2. 

‘The center pivot is shown in Fig. 4. It 
is ground from an old hack saw blade. 
A slot about 24 in, deep is made in the 
center of the two 54-in. pieces of the bal- 
ance arm for holding this pivot in place 
while soldering. ‘The knife-edges of the 
pivot should be slightly below the top of 
the arm. A knitting needle is soldered at 
the pivotal point as an indicator (Fig. 2). 

‘Small V-shaped nicks are made at each 
end of the Sé-in. strips for holding the 

pivots in-place. These nicks should 
Be‘about § in, from the center pivot. The 
exact distance is 
not especially im- 
portant, but it is 
absolutely neces- 
sary that the dis- 
tance from. the 
pivot to one 
notch be precise- 
ly the same as 
from tbe pivot to 


Inter are screwed 


the other notch, The bottom of the nicks 
should be in line with the knife-edge of 
Ue center pivot 


‘The pancholder pivots are made by 
grinding a knife-edge on an old hack saw 
blade, They are 34 in, wide and 136 in. 
long. ‘The pan holders are made from two 
S/16-in. pieces of brass 3)4 in, Jong and 
fare soldered together to form a cross. 
Two knitting needles or stiff pieces of 
wire are used to fasten each pan holder 
to the pivot piece, as shown. The pans, 
which are made from thin’ aluminum, 
should be trimmed to weigh exactly the 
same, 

A counterweight for adjusting the bal- 
ance is made by soldering a brass screw 

long to the’ right sie of the center 
pivot, and a lead weight about 14 in, 
diameter and 14 in. long is tapped to fit 
the screw. The counterweight is. shown 
clearly in Fig. 2. 

‘The system of weights may be either 
metric or English, as virtually all photo: 
raphic formulas’ are given both 
‘The metrie system was used! by the writer 
‘The weights may be obtained from an 


photographic store. Do not purchase ex- 
pensive weights, as such weights are made 
only for extremely sensitive balances, and 


their accuracy is not warranted for these 
scales. For the metric system, two 10- 
fram, one 20-gram, and one! SO-eram 
weights will be needed. If a set can be 
borrowed, the weights can be made from 
pigces of’ brass. 

‘The slider is a 46 by 14 by 34 fi 
of brass with a slot in ft. Place the 


ow the central pivot 
rm in ground (vom a hack 3 
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at its zero position and turn the counter- 
‘weight until it is about in the center of 
thes screw. Then balance the scales. by 
saldering a small piece of brass (if a few 
drops of solder are not sufficient) to the 
other end of the balance in an out-of-the- 
way place. Now move the sliding weight 
to the right end of the slider arm. It | 
should then balance a 10-gram weight in 
the left-hand pan. If it does not, make the 
slider heavier by solder oF lighter by Sling, 
as required. 

‘Mark the zero point and the 10-gram_ 
point on the slider arm, Divide the dis- | 
{ince into 10 equal spaces, each represent- 
jing a gram. Subdivide each space into 10 
equal spaces for 1/10+gram divisions, ‘The 
cnn are marked with a quick-drying 

In weighing, be sure the scales are lew 
A level may be fastened to the base, 
desired. Always place the weights on the 
rightchand pan and put the chemicals on 
the left pan 


STRENGTHENING DOWEL 
JOINTS WITH SCREWS 


(OMEWORKERS often lack conti 
fn ordinary dowel joint, 
to be placed where the 
‘weather may affect ft. In such cases i 
desirable to reénforce the dowels wit 
screws, if the design of the joint permits 
Bore ‘in. holes at A; then drill shank 
holes # just large enough to allow the un- 
threaded part of the screw to slip through, 
and thread holes C no larger than. the 
core of the thread and to a depth about 
4 jin, less than the length of the screw. 
When driving the screws in the final as- 
le thin glue in each 


See 


Piece Cur From EnoorBoaro SrEEner 


rednterce a dewele 
tf Jol Abever: Method ‘of tarning. pings 


hole C to make the screw hold better in 
the end grain, which does not give the 
threads as good a grip as face or edge 
srain. 

‘After applying glue to the joint in the 
usual way, squeeze the parts together with 
clamps, if necessary. and drive the screws 
home. ‘As they will then hold the joint, 
the clamp may be removed for other uses. 

Turn ¥4-in. plags from a piece of wood 
cut from the end of a 34-in, board so that 
when they are glued in place over the 
screw heads, the grain will coincide with 
that of the surface in which they are in- 
serted, Do not use an end-wood plug, for 
that is always the mark of a novice. 

The same method of using screws may 
be applied fn asembling certain types of 
jurniture instead of driving unsightly 
roundhead screws—D. W. 


A fine art bronze—broken 

but restored with 

SmooTH-ON 
No. 1 


HIS. fine bronze 
fell, breaking a 
wing olf one of the 
birds where indicated, 
A jeweler and two oth- 
rs would not attempt 
‘owner got some 
Smooth-On No. 1, 
drilled three small holes 
in the broken wing end, 
corresponding holes in 
the main casting, fitted 
dowel pins, set ther in 
4 putty of Smooth-On 
No.1, putmoreSmooth- 
On No. 1 into the other 
set of holes, coated the 
break with a thin paste 
of Smooth-On No. 1, 
pressed all together, 
find wiped the “excest 
Smooth-On off the sur- 
face. On hardening of 
the Smooth-On, the re~ 
pair was perfect, and 
cannot be seen. Total 
‘expense, about two 
cents worth of Smooth- 
On, and a priceless fam- | 7% 
iy treasure was saved 
nthe home, on your 
car and inthe works “aol 
shop, Smooth-On No. 1 stops leaks, mends 
breaks, sets loose parts, etc. jn the simplest 
dependable way and ‘usually at a small 
fraction of the cost of any other practical 


Towing 
package and in the free 
et which we send on 
return of the co 
Keep a small can_of 
h-On handy for emer- 
i payor 
pleation, 
to say nothing ‘of avoiding 
the delays and. expense of 
FREE BOOK hiring «professional fixer, 


fee and nse the Sondre Ke 


SMOOTHLON MFG. CO, Dept 58, 
'574 Communipae Ave. Jersey City, Ne Je 
Fene seed the fre Samith Cin Repair Bork 
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SAVE MONEY 


ON HOME REPAIRS 
Mend cracks and holes 
in plaster and concrete 


Famous Ready-mixed Patchers 
make repairing so simple you 
can do it yourself. 


Anyone, even without experience ot 
special skill, can make permanent and 
thoroughly satisfactory repairs in plaster 
or conerete, without the expense of hire 
ing outside help. If the cracks or holes to 

plaster walls or ceilings, 
use Rutland Patching Plaster. If they are 
in portland cement or concrete walls, 
walks, driveways, cellar floors, ete., use 
Rutland Concrete Patcher. Each comes 
in a handy package and each cont 
correct ingredients rendy-mixed. Just 
add a little water and apply. Get these 
products at your paint,  wall-paper 
or hardware store and use them today. 
Made by the 
Rutland Fire 
Clay Co., Rut 
land, Vermont. 


HIS Chinese cross, 

which, contains eight 

‘een pieces, is especial- 
ly designed to be more 
difficult to take apart than 
the usual six-block puzzles such as those 
shown on Porvtar Science Moxtuty 
Blueprint No. 65 (see page 110). 

The blocks are each 14 by }{ by 344 in. 
Figure 1 shows the character of the cuts 
and their dimensions. They will all divide 
into the width and thickness of the 
blocks without a remainder, therefore they 
need not be described in detail 

Four blocks each of A and D are 
needed; 2 each of C, £ F; and 1 each 
of B, G, Hf, 1. To put the cross together 
the block Fis laid upon H (Fig. 2). Then 
8 D block is fitted in the cut of F. Three 
blocks are now placed and bound by 
another D. Figure 3 shows the assembly 
at this stage 

fext place in the order named: F, E, D, 
C, B, D, C, G, forming Fig. 4. The posi 
tion of these eight blocks will be obvious 


‘OODWORKERS, 
who like to fit small 
parts together will 


find an unusual challenge to their 
skill in this new puzzle devised 
especially for Poruian Science, 


types of block puzzles will fin 
umber of designs on Blueprint Ni 
65, obtainable for ¢wenty-Ave cents, 


Artur L, Smita 
devises a new form of 


ross 
PUZZLE 


from the character of the cuts. Turn this 
‘combination around to the position of Fig. 
S and insert the remaining blocks throug 
the 14 by 4 in, hole, A and B first and 
J last. Blocks B and 7 have their longest 
fends inserted as shown by 7 in Fig, 5. 
Block G is now shoved up into place, serv- 
ing as a lock, 

Most persons find this puzzle, if accu 
rately made, very difficult to get apart. 
Even if the only movable block G is dis 
covered, it is hard to find which othe 
block is released, The block generally 
sticks somewhere and does not readily re- 
veal the secret 

This form of the Chinese cross could be 
made still more intricate #0 that a number 
of blocks would have to be moved par- 
tially before the key block could be te= 
leased, 


is Cony, Lerey 


€ 
£ 
si °° 
FIGS 
‘The Blocks are made as shown in Pig. 1, four being 
ind F, and one each 
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ANE, $498 
a 


Tricks With Electricity 


a oa 


A definite progeam for getting ahead 
financially will be found on 
page four of thi 
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SMALL CARVING GOUGES | 
MADE FROM DRILLS 


"TW0, small gouges. 1 have found 

ful for wood carving were made from 
old straight-shank drills, one 3 in. in diam- 
eter and the other smaller. These were | 


ground as shown. Half the length of each | 
tool was idle, aiter 2 hol 
had been rill itself. Th 


to keep it from turning in the 
A good way to 

sharpen. the con- 

cave side of these 

any other small 


Strip of hard wood 
which has been 
shaped tothe right 
rubbed in any’ fine a 
abrasive. If noth 

ing better is at 
hand, the dust that 
comes from a 
Erinding wheel { 
A. T. Reywoups, 


HOW TO OBTAIN OUR NEW 
KIT FOR BUILDING 
THE WANDERER 


‘OU can save yourself considerable 
time and unnecessary expense in build. 
ing our new whaling ship model (sec 
pages 83 to 85 of this issue) by obtain- 
Ing a complete Kit of materials from the 
Popular Science Homecraft Guild, 

Each kit contains clear white pine for 
making the hull, thin hardwood and ply 
wood for the Weck fittings, hardwood 
dowels for the masts and spars, boxwood 
for the deadeyes and blocks, sheet brass, | 
copper sheathing, five sizes of brass and 
copper wire, four sizes of twisted linen 
fishing line,'110 in, of fine chain in two 


materials but the paints. The it 
was given last month in the firs! 
ment of the Wanderer series (P. § 
Apr. 

These 
blueprints. which show all parts of the 
model full size and are alone worth $1.00, 
will be sent to any reader in the Uni 
States for $6.90. If you intend to build 
this beautiful new model, do not fail to 
take advantage of this special time- and 


Popular Science Homecraft Guild, 
381 Fourth Avenue, New York, N.Y. 
Please send me all the materials (except 
paints) requited for building a model of £ | 
the whaling ship Wanderer, and also 
Blueprints Nos. 151, 152, 188, and 158 

(OI inclose $6.90. 

Send C0. D. 


Name 


Adress 
city 


The One 


Superior 
Universal 


WoodBoring Too! 


“The 
‘IRWIN- 


‘Aaj 
can never slip 
we boring true by 


fi ue dealer. 
awit haul i 


IF YOUR DEALER DOESN'T HAVE 


WHAT YOU WANT. WRITE US 
THE IRWIN AUGER BIT CO. 
WILMINGTON, OHIO 


SOLE MANUFACTURERS OF 


THE GENUINE AND ORIGINAL 
IRWIN AUGER BITS 


Prices on Lathes Reduce: 


Bock to 1926 ond 1927 


Features of 8” Junior Lathe 


‘Tria ew Bach Lathe has bck pred entk 
Diese trend to 


as 


cag ee Sie 


BUILD IT YOURSELF 


Sf ee ne ere 


J. B. WELCH, INC. 
144 North 31st St. Milwaukee, Wiscon 


‘A definite program for getting ahead 
financially will be found on 
page four of this issue 


BLU EP 


RINTS 


to Help You in Your Home Workshop 


"To, ASSIST you in your home work- 
shop, Porvtar Sctexce Moxtsty 
offers large blueprints containing working 
drawings of a number of well-tested proj- 
ects. The blueprints are 15 by 22 in. and 
are sold for 25 cents a single sheet (ex- 
cept in a few special cases), Order by 
number. The numbers are given in italic 
type and follow the titles. When two or 
more numbers follow one title, it means 


Airplane Models 


Bremen (Junkers, 3, Piying), 4990.5 30 
Combination, 20:n- 


Gores “Hawk” Waicled Model 3s 
DO-x" Walled ‘Model, 33 
Pon 3 
Lindbergh's Moneplane (fe Ping). 00 35 
Riseof Ground Tractor. 2ity 50-28 
Seaplane, Tractor. 30-iny 47. 3s 
Seaplane, Morris (Record 12% min), 02 38 
‘ingle Stick, Tractor, 3-in, 2. a 
‘Tractor (Record Flight 624 3s 
‘Twin Pusher, Racing, 350, #f_— 3s 
Winnie Bae’ (Att. Bying), HERI 8 
Boats 

Canoe, Sailing Ourse, 25 _ 23 
So 
20 
sre pana Ba 
‘With full lee patterns 2 
1st, Rowboat-Motorboat, 147 28 
‘With full sive patterns as 
Rowboat-Motorbont, 160 28 
"With fall ive panterns as 
38 
as 

Furniture 
Bookcae, Maderiac, a 
a istic, 10. 33 
BookabellMederniatic 20 38 
8. 3s 
3s 
3 
Cedar Chest, Mahogany Trimmed, 7 28 
Chaic, Resh-Bottom, 33 
3 
3s 
3s 
3 
2s 
3 
= 
3 
=H 
3 
3s 


Tile-Top, Oak (Top 20 by 34x) 100. 38 
Tea Wagon, 
Telephone Table and Steal, 1 


Radio Sets 


Amplifier, Three Stage, Audio-Frequency.42 25 
Five-Tube (Battery Operated), 5655-30 
Bour-Tube (Battery Operated). 42 et 
Fail Electric Headphone Set. 150 3 
‘One Tube (Battery Operated), 1073 


that there are two or more blueprints in 
the complete set. If the letter “R” fol- 
lows the last number, it indicates that 
the set of blueprints is accompanied by a 
special reprint of the magazine articles 
which appeared at the time the project 
was first published. If you do not wish 
this reprint, omit the letter “R” from 


your order and deduct 25 cents from the 
price given 


Ship ond Coach Models 


Bargue, Scenic Hh 
Barale. Clipper Sb 
Chipper, Balti 


BESIDE eon all 
Gatteon, Spanish Treasure, #47 
Maytower (irty-in, Hull), 299683 BH 
Motorboat, 241m. Toy, 43-64 & 
jemen (10, 18Y4, oF 30 in) 


“ 
$0 
so 

ante Maria (its. Hull), 74 190 

Schooner—diuenare, 110-1 eae | 

Sedan Chait, Qi b 


conch, Conce 
ch (Cody, Seal, with tio 


are 

ied ae 

Whaling Bagh Wanderer, is iiiisd 
icing, 108-107 


Tractor, as 
Garage, Ten Wagon, 3 
Lindbergh's Spirt of St. Louis 3 
Play ‘Table, Pullman, 2 3 


Miscellaneous 


Popular Science Monthly 
381 Fourth Avenue, New York 

Send me the blueprint, or blueprints, 
numbered as follows 
No. No. 
No...... Ne 
Boat Patterns for 


City and State 
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ROCK GARDEN FISHPOOL 


(Continued from pase £7) 


entice pool fo order to clean and flush it. 

‘The pool itself should be built with slop 
sie, Ifthe dirt removed is piled on ether 
ide of the excavation, the mounds may be 

‘as part of the garden setting 

‘When the hole bas been dux to the proper 
depth and the necessary allowance has been 
Imade for the thickness of the cement ‘all, 
the loose ground. should be stamped. dows 
find packed hard ‘to provide a Substantal 

tandation for the conerete ining. Common 
wire, cut into lengths of about 6 in. and 
bent at right angles toward one end, are 
next inserted 3 oF 4 (a, apart throurhout the 
Inside of the hole to provide reénforcement 
{or the ceanent. 

“One part of cement is mixed with 4 oF 5 

ts of coarse sand and gravel and sufficient 
Iwater is added to make a rather stiff concrete 
This is applied in small quantities with 2 
loved. hand and patted. against the ins 
wall to form t 2/2- or Sin. shell, A 2 
high ‘retaining wall built above the outer 
rim of the pool will prevent diet and water 
{rom running into the Laclosu 

“Alter the cement bas been applied to. the 
inside of the pool, water is whisked about to 
prevent too rapid drying of the surface, Tt 
Rte advisable to cover the concrete until 
it becomes thoroushly bard, in order to pee= 
ent too rapid drying out under a hot Sun 

‘arth, straw, burlap, or any- available ma 
Teri may’ be wed, 

fore’ any fish" are placed in the water, 
the pool should be fied, emptied, ned washed 
tut three or four times with the garden hose 
to remove traces of ime. Washed sand may 
be spread over the bottom of the pool, and 
Pctureaque "stones and. shells. placed. both 
Thside' the: pool and'around the outside, 


WORKSHOP CABINETS 
(Continued from pace 81) 


in Fig. 1 (thied from the top). 
‘The tall, narrow drawer ease at the Hehe 
of Fig. 7 le fitted with drawers made from 
tin elgarette, boxes which contained. either 
50 or 100 cigarettes, Remove the top and 
wire pin, and hammer down the hinge pF 
jections.” The hinge pins may be bent to 
form handles, oF beavier copper wire may 
he used. These handles are soldered into 
Hotes punched for them in the drawer ends, 
and. smal label holders "are soldered just 
above them (KX, Fig. $). ‘The sides of ‘the 
‘Urawer case are grooved for the marrow 
shelves either with a. back saw and small 

(Fig. 4), if avail- 
Various. met making wooden 
eases are Mlustrated at L-O, Fig. 8. 

‘The very. small drawer case which may 
be seen resting an top of the big one in the 
center of Fig, 7 48 made of tin. ‘The bottom 
section is a cigarette box; the sides, back, 
and drawer shelves are made from the tops 
‘Of cigarette boxes, ‘The ease is shown in 
Fig. 6, but it ie actually assembled upside 
down ‘as illustrated in Fig. 4. The corners 
fof the box tops used as shelves are ‘cut 
‘Out at an angle of about 45 dog. so that the 
projecting edges may be fattened down, and 
the hinge tubes are cut off all the tops 

Tn starting the assembly, a box cover is 


placed on the bench with the projecting edges | 


or rim upward, ‘The. two" sidepicces are 
clamped to it with small C-clamps oF spring 
Slothespins, and then soldered. Next a 
‘drawer is placed in position and a length of 
feardboard about 1/16 in. thick is set on the 
fdraver as a spacer. ‘The drawer shelf above 
it is put in place, held with clamps, and 
soldered. This continues until the required 
shelves have been placed, when a. box is 
foldered into form a base for the case, 
A box lid is also used for the back, 


12" Ban 


Dept. PS-5SH, Toledo, 0. 


Boice-Crane Quality 


id Saw $31 


W.B.&J.E. BOICE 
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Build 3 Mode! 


This Book Has Helped 
Thousands to Success 


Pad 4 
“The Popolar Science Monthly 


Have 


FUN 


—meke 
Money 
with a 

HOME 
‘SHOP 


IS new book mates it easy 
you tof up 2 work 
hd buitd things for home 

il—hove FUN ond 
are money in spore tims 

If thows 3 shop Moor plane, ele 

shat fools to get, how to build 

1 bench, tool box, cabinet, ee, 

Exploins 24 corpentry joints: el 

selmetel working. Lvts 450 job 

plans ond where 4o get them 


Fist 40 pages & 


Send Nef 


MAY, 1932 
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AS SAWING WOOD! 
Kester Solder for Repairs 
Something to be soldered? Do the job 
yourself and save that money! You can 
because soldering with Kester Metal 
Menderisabsolutely child's play-Simple 
as sawing wood, and a good deal easier 
because it doesn't take any muscle! 
Kestercarriesascientificflux insideitself 

. you simply apply hear, then do the 
job, And from the first time on, you'll 
‘get results thatan expert would be proud 
of, UseKester Metal Mender in your home. 
Buy Metal Mender from good storesne: 
you. Writefor "The ABC of Soldering. 
Sophie earn repre: 

“bole Company ab 7 sed: 


‘KESTER 


METAL MENDER 
asy to use 


Ins EASY TO 
OWN A CANOE 
FOR YOUR CAMP 


Tut fot, low coat en an Ol Town Cane i he 
Tint cot for many mons Senet haem 
Xe" Sloth ecto wee wor tink or eck 
i There arena expesnve eepaita— nop heey 
‘Gata Oot Towns are bulk toast. Touhy taht 
‘lat hal i covered with durable, non-leak canvas 

‘You don't know the fll pleasure of out doors 
tt you own tt Oe! Town for fing sod expe 
ing and for overnight tion They'e easy > pale 
sn eonventent to cary imple to ship. 1933 
ii ovr a ie tg ae 
1 shows piling ‘ponice, and square 
em (pe, Alo ovtbrard boat inculing biz 
fast, allwood seaworthy nes for Isa tse Row 
toa and daghien Write tay! Od Towa: Case 
a, 1355 Main St, Ol! Tows, Mine 


“Old Town Canoes” 


A definite program for getting ahead 
financially will be found on 
page four of this issue 


m2 


FOR GOOD PHOTOS YOU NEED A GOOD LENS 
‘Continwed Irom pase 


Referring again to 

it is obvious that the 
larger the opening, the greater will be the 
cone of light collected by the lens and the 
brighter will be the corresponding point at 
the film surface. It takes 2 definite amount 
fof light to allect the film, and the larger 
Jens producing the brighter image has more 
“speed” because it makes possible a shorter 
exposure, 

The size of the maximum stop or opening 
through the lens is known as the “F" number 
and always bears a definite relation to the 
distance the lens must be placed from the 
film to get objects a long distance away in 
sharp focus. An F/8 lens that focuses dis- 
tant objects when it is $ in. away from the 
film would have a maximum opening or stop 
of 1 in, a 16-in, Jens of the same rating 
Would have a maximum stop of 2 in, and 
s0 on, The bigsest opening always. i the 
focal length rating divided by the F num- 

All lenses of the same F number have 


ber. 
the same “speed” no matter how much dit- 
ference there may be in their individual focal 


lengths. ‘That because they all produce 
4 Tight cone of the same shape, Of course, 
the longer type of lens with its correspond 
ingly larger’ opening actually collects more 


SS 
310 for the best 


Photograph Showing 
ROOM INTERIOR 


For the most photographically per- 
feet picture showing the interior of a 
room submitted on or belore June 
1r'1932, Porutar ‘Scuevce Montiity 


in the. photogagt 
ure in 
Ennounced in the 
fence (he SMe den 


light from each point in the object, but it also 
produces a larger “point” on the film, which 
exactly offsets the increased Tight 

In the early days of photography, lens 
makers soon discovered that no matter how 
they made the curves on a single Tens, it was 
physically’ impossible to good results. with 
4 large stop opening. Then they found that 
much better results’ could be obtained by 


kind of glass ‘so that the errors of 
fone would partly offset the, errors of the 
fother. Simple lenses of this “doublet” type 
Stil are used on cameras selling at a dollar 
or two, 

The nest development was the “rapid 
rectilinear” consisting of a ‘combination of 

0 doublets. This was a big advance. ‘The 
simple doublet could not be used with a 
stop bikxer, than F/11,, whereas the rapid 


rectilinear allowed the larger of i 
with reasonably’ Rood definition aver most 
fof the film area. Such lenses are still used 


fon the cheaper grade of cameras selling’ at 
from $5 to $8. 


ee 
ze coreg 
= 

Se om ete me le 
Bo tech tr 
Sains 


‘OR example, the fast anastigmat with a 
large opening will permit a picture 
under light conditions that ‘would render 
Slower lens useless; but in all Tenses, the 
larger the stop you use, the less will be the 
eth of Sel. ser tain to Fs, 3 and 
it's easy to see that when you have a 
‘pening inthe ens, the cane’ of ight. 1 
formed at a much steeper angle. Moving the 
Jens nearer or farther away from the. film 
will therefore throw. points out of focus 
‘more quickly, This effect would be the same 
you moved the object, and consequently 
the larger the stop the more fuzzy will every 
fobject appear that is nearer or farther away 
than the plane of focus 
Suppose you ‘are taking a picture of a 
group of people and some. of them are 
bearer the camera than the rest. Obviously 
if you focus with a large stop on the nearest 
person, the others will be out of focus; oF 
‘you focus on the most distant member of 
troup, the nearer ones will have a fuzzy 
Smaller stop increases the depth of focus 
and makes objects nearer or farther away 
appear sharper. 


This series of articles, sohich began in the 
Jane, 1931, ss, wil be continued “nest 
‘mont 


=I 


POPULAR SCIENCE MONTHLY 


PLANT HOLDERS TURNED FROM LOGS 


Rustic plant holders for use on the 
porch or in the garden can be made at 
Practically no cost for materials. Ash, 
elm, hickory, or other native woods may’ 
be used, and as the log is turned in the 
lathe while green, the work proceeds rap- 
idly. As far as possible, of course, the 
bark is left undisturbed. The diameters 
of the pieces should range from 3 to § 
fn, as a rule, 

‘At A in the drawing is shown a hang- 
ing porch “basket.” ‘This is turned with 
recess or cup in the top about. 3 in. 
deep, and it has a conical base. While the 
| block should be well 

centered for balance, 
all unevenness of 
the surface and any 
| variation from a 

true cylinder will 
only enhance the at- 
tractiveness of the 
finished piece, Note 
that sufficient stock 
is left in the middle 
of the cup 10 su- 
port the work on 
the tail center as 
shown in one of the 
photographs, This 


projection is later 
Broken ‘olf at the 
bottom; whatever 
extrastockhasbeen 
left at the live 
center is cut away. 

‘Before taking the 
block out of the 
lathe, smooth the 
turned surfaces 
with sindpaperand 
rub ina liquid wood 
filler, applying 
enough pressure to 


Hanging rustic plant 
holder for perch use 


pply 
two coats of clear lac- 
‘quer or varnish over 
both the tured por- 
tions and the bark 
Set two. screw eyes 
into the edge and fasten to them a 30-in 
length of brass chain, 

‘A variation of this idea is shown at 2. 
This holder is intended to be set out in 
the garden, Earth may be packed into the 
depression and seeds planted, of a potted 
plant can be placed in the receptacle. At 
C is « third type with a tapered spindle 
extending 6 or 7 in. so that the point can 
be pushed into the ground—D. V. H. 


How the evp is turned. The stock left ax a 
‘upport for the tail eater ie later femoved 


| INLAID WALNUT RING IS NOVEL LAMP STAND 


| tus ‘modern looking table lary 
combines "wood (urting and. in 
| fing it a'novel wey. The ring aa 
‘made of four segments of 7 

thick "walnut oF other hard 


nd beveled inward at the bot- 
om. The groove for the inlay in 
is part may be cut on an 
ade with a dado head on the ei 
‘ular saw, or chiscled by hand. Thi 
piece, of Course, is also bored, The 
Central. spindle’ is made from a 
piece 74 in. square to which 
Niocks are glued at both ends to 

allow the two 214 ia. diam- 
eter balls to be turned. The 
‘ap on top of the ring is 7% 
in. thick and 254 in. in 
diameter. 

‘After the main parts of 
the lamp have been assem- 
bled, two scrolls are made 
and fitted within the ring as 
shown, and three inlaid feet 
are added, Several coats of 
shellac rubbed with fine 
ithe andthe hel cot 

, and the final coat is 
rubbed with rotcnstone and 

‘This design does not need 


‘eter of 9 in, and a ri 
of 1 in, A groove 14 in, 
wide is Cut into the outsi 
edge deep enough to re- 
ceive a stock inlay banding, 
which is glued in place and 
held with small. C-clamps. 
When the glue is dry, the 
ring is smoothed with No. 00 
sandpaper, It is then split 
away from, the waste stock. 
rechucked in the lathe, and 
| sanded on the opposite face. 
‘The round base is turned 
from a piece of 1) 
| stock to a_diameter of $ 
in, and a 7/16-in, hole is Sif to be copied exactly; you 
bored in the center to take will find it' more interest 
a %-in. pipe, which runs through the ing, indeed, to work out variations of your 
entire lamp. The sub-base is 3 in, square own—Jons M. CHrrrexes. 


ned table 
with lai 


MAY, 1932 


“Here's a Rifle Team 
That’s Hard to Beat” 


Som, 


Bee ecient 


ater Mea. Ca, Plymouth, Mich, 
‘Gentlemens 

closed find SO cents for which please send me 
fone of yout Daisy Folding Stee! Targets. arn 
toreceive absolutely yet a doven extra target 
‘ards; tube of Bulls ye Stee Shot, anda copy 
‘tthe Deiey Marsal, contalaing tnatuctions or 
‘fil nd taraet practice. 


Signed, 


Ades (Street and Number) 
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Chiving Wing Airplane Model 


Driven by TANDEM MOTOR 


Ts unusual tandem-motored air- 
ars serena wes ees List of materials for 
the recently developed “fying wing. With | ‘TANDEM MODEL 
its outrigger construction, its broad wing, | 

and its pusher and tractor propellers, Tex Material T, OW, L For 


‘embodies new ideas in design with which 16 outrigaers 
model makers will enjoy experimenting, 12 front prop 
‘The model was designed and constructed 2 apr 
by N.S, Cutler, of Mill City, Ore., who L 
reports having made an unofficial time . Saar 
recond of six minutes with it.The accom- te rudder 
panying drawings, if studied in conjunc- 1794 front spars 
tion with the fist of materials, will make 17h rear 
1734 lower mide 
‘le spars 
=— 174 wpe mid. 
36, ibesedipn 


Mee 
Zbamboo Sar 34 14 wing splices 
Alto, 2 bobbed hairpins for propeller 
hangers; 2 small brass washers; 8-1, of 
No. 8 musle wire for cans, shafts, hooks, 
‘and clips; 2 sheets of Japanese silk tise 
Sue; 302. of wing dope; and ambroid 

{ype cement, 
Nate: Al) diwesions ave piven Inches 


‘The unenual arrangement of motor atic: and 
‘shown clearly i this photograph 


DRESS wi rp clear the construction, The wings, out- 
rigger, and tail are of balsa except the 
rudder outlines and the center splices of 


4 Wm sues were = the wing, which are of bamboo. The 
(} remus wings are covered on both sides with 


Japanese silk tissue; the tail is covered 
‘on the lower surface, and the rudder on 
soe side oly, Tw coat of model alr 

ine dope are applied on the wings, an 
aoe ean ooh oe ate 
iaer units. 

“The motor stick carries a rubber motor 
above as well as below, Tt is attached 
to the underside of the wings by means 
of two wire clips made as shown. All 
bearings, hooks, and cans are bound on 
with silk thread and cemented, Since 
tandem propellers are used, one must be 


=r * 


———{s$_——- right and the other left-hand. 
-_ reererng , HOLDING BACK CURTAINS 
| <eotisnese susecronss Sg See aaa cs ARES Wan ed NEE SL ek 
g y 5 H_4 back arene fa poe Or making use of 
= z =— | small thumb tacks with celluloid covered 
suere ag” O nce aaree 0 vo heads. "Thete are inexpensive and ean be 
sie chisined in a Taree variety of color i 
henselae sais neal ne: tment stores and even in well-stocked 

‘aitontsoorrteon, bots nthed of ing tanden moto ned eatigges ies neve fetecent stores —W. C. R, 
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FREE! FREE! 


LOW PRICES) 
bn GOOD 7 YEAR. | 
RICH-US-FIRESTONE 


Keep Your Copies of 
“POPULAR 


SCIENCE” 
In Beautiful New Binder 


iy ern ith binder in which they 

3 pertnanent fe. 

"ro meet this demand we have bad designed 

beautiful binder, Hound. in deeply” embossed 
like Yather—tasts forever) with 


Stamped in'24" Karat Gold on the cover.” This 
Binder will securely bold 6 copies ot Popular 


nce Monthly 
ew copies ‘canbe slipped into the Bins 
Dipder as easy as Inserting late in an envelope 

"There. ta nothing to get. out ol edermmo 
erews to work loose, no keys to get fost. This 
Binder wit hast a lietime 

"The binder Vs as Beautiful as fie wseful—ie 
willbe an ornament to any library table. 


Only $2.00-Postage Prepaid 

Roush in a store this binder would cost you 
$3.00 0" more. Deesune we are having: them 
made in quantity for our readers we can make 
You the ‘special’ price of "$2.00 Yacluding all, 


TROUT RAISED BY HAND 
(Continued from pace st) 


Lakes region is the carp and buffalofich 
center. "After being taken from the lake 
waters, where they live in the mud and ooze 
f the’ bottom, they are kept for a time in 
clean water and. fed whole shelled com. 
Railroad tank cars ‘equipped with air 
pumps operating from the atle provide, for 
the. marketable’ fish, deluse transportation 
to New York, St. Louis, and other centers 
equipped for the handling of live fish. Often 
they are Kept alive in tanks at the retail 
dealers until sold to the consumer, 
rou do not cate to go into fish farming 
‘ean create a “fish garden.” 
Tn fact, the familiar goldiish bow! or aqua- 
rium is, in many respects, a miniature fish 
farm, In an aquarium you can raise fish. 
and,” within’ limits, realize a small profi 
from the production of fancy Varieties. 
“The United States Bureau of Fisheries, 
while willing to give advice to anyone enter- 
Ing the fih-farming business, does not 
promise big financial rewards. A large initial 
Investment’ usually is essential for’ af 
sized farm, and the upkeep often is high. 
In addition it takes a fish authority suc 
cessfully to operate a farm, 


HEN, after a fish farm is established 
nd running merrily, one of the numer- 
‘ous ish diseases neatly ‘wipe out the stock. 

“The fish farmer ison a small 
scale. He wants {resh fish for his own table, 
and proceeds to make arrangements for theit 
production ina stream or pond that he 
Owns. Later, as he becomes more familiar 
‘with the wotk, he may branch out to full- 
edged farming. "This, the Bureau of Fish- 
cries claims, is the logical way to start 

‘Clarence R. Lucas, of the United States 
B "inva. survey of the fish 
ing industry, "found that there were 
ly 160 establishments producing rout 
find pondfsh on a commercial basis {n 1951 

farms earned 
‘There. were 
231,141,721 trout, eggs. produced, 32.258,742 
fry, mainly brook and rainbow ‘trout; and 
O;isA67 adult fish.” Trout farm. products 
sold in 1020 were valued at $1,072,700, while 
the pondfish ‘business amounted to § 

‘To the angler, there isa specialized form of 
fish ‘farming having a wide appeal. This 
1s the care, and perhaps the raising, of min. 
rows for bait 


TNNOWS seldom are raised, artificialy 
Mita ener 
natural waters. thane 
However sms forms, notably the Blackhead 
fae poten since, chu be taeda ponds 
wih isc 

For the beneii of fishermen the Bureau 
of Fuerics bas. formulated. a. ‘mumber of 
Sgetions om how to Kecp a capaive min: 
how alive. & tank, pool, or aquarium should 
Nt be ovetrowdcd, ands gener sappy 
tt cook welkatrated water shouldbe pro- 
‘ded. "A" ane fet of sr om compeuer 
te ak ‘can Oe forced through the, water 
i ig Se 
frond mest, sor mi, or mal iets ae 
Bests and ahoald not be given in too large 
(faite or the water wil become poloned 
R"foating ‘Bre bot with a: rye trees 
favlace. provides nnoiher suitable meas’ of 
Expine ive bat 

Tp to 1080 the fh farmer had fit to 
worry about fn connection with the market- 
Tngot Be product ‘The demand for ive and 
(id fh "and cease reser ‘han the 
supply, so that the farmer's only problem 
coi get hs cope to 2 marketable stase 
Ro one inews ‘howe long such 2 conden 
Si ‘cootinge’ ur even i lets forever, 
the stsing of fh will st bes game for 
Ihe caper a aime whowe socom a oubull 
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MYSTERY OF LOST AMERICAN EMPIRE | 


convinced the Mayas that the stars in their 
‘ourses were against them and their sors had 
deserted. them. As calamity” after calamity 
‘overwhelmed them, they felt helpless in the 
face of irresistible powers, and gave up in 
despair. 

Dr. Cooke's discovery that natural forces 
caused the tragic disolution of the Mayae 
has done more than solve this single peob- 
Jem. Scientists believe his conclusions ‘open 
‘Rew vistas to Tnvestigators who are seeking 
‘an explanation of the equally. mysterious 
Gisappearance of a number of other great 
historie peoples, 

‘What, for ctample, befell the Acadia 
who, about 6000 Bc, reared the first city 
fon the ancient site of "Babylon? What ha 
pened to the mighty: Chaldeans who followed 
them? What caused the downfall of “the 
inhabitants of Crete who, Jong before, the 
days of the Greeks, established a flourishing 

wvilization on their smiling Mediterranean 
hind? What was the ultimate fate of the 
Exyptlans "most advanced and portal 
people of antiquity? 

“These questions never have been answered 
satisfactorily. Future study may show that 
these mations, like the Mayas. fell victim to 
the fury of blind natural. forces such as 
floods, earthquakes, soll erosion, sand storm, 
‘or drastic clmatie’ change, 


R. COOKE'S work was undertaken as 
art of a concerted eifort by a group 
of sclentifie organizations to reconstruct the 
Ihistoey of the Mayas whose rise, develop= 
ment, and collapse have been a constant 
challenge to science. ‘These bodies ate cody 
‘erating with the Carnexie Institation which 
Yor fiteen years has been “excavating. and 
restoring Mayan temples and palaces in the 
Jungles of Guatemala and Yucat 
‘Medical men, weather experts, specialists 
Uuopical plant xd animal life, amthropol- 
‘ogists who ‘can make precite measurements 
‘OF the” Mayas’ ‘modern descendamls, fey 
chologists, geographers, keologists, and even 
aviators are assisting. the Carnegie Institu- 
ton in, locating and interpreting valuable 
finds. "Recently, Captain Lewis Yancey, fa 
mous transatlantic Myer, made a successil 
landing in an autogiva on a terrace of the 
ruins of Chitzen-Itza, in Yucatan. Dr. Syl- 
anus G. Motley, ditector of excavations tor 
the Carnegie Institution in that. section, 
stated the we of aieplanes will greatly facili- 
tate the work by shortening the round trip 
now made by 
im sie to lem than to 


hours, 


HED light on the physical character- 
Isties of the ancient Mayas, experts of 


| Harvard University and the Carnegie Insti~ 


tution have measured. 1.800 ving Todiane 
Dr. F. M. Gaise, of the Uni- 
versity of Michigan, has begun to investizate 
Animals and plants, hoping to Jearn more 
About the food of the ancient Mayas, and 
the materials they employed in making their 
twetul articles apd works of art. 

Dr. G.'C. Shattuck, of Harvard, Reade 
1 group of specialists ‘who have spent the 
Tact two seasons studying health problems 


ig) Yucatan, 


and its various dialects 
‘Ae a result of these and previous re 
searches, ‘many amaring “facts about (he 
Mayas have been brousht to light. In their 
sccomptchments thee cakest Known Arm 
fans siraneely anticpated several features 
‘They erected forerunners of 

skyscraper, which they 


the present-day. 


| 


wntinned from pase 12) | 


adorned with elaborate carvings in wood and 
Sone. ‘They orisinated the now popular tet~ 
‘back design for tall buildings. ‘They knew the 
uses of concrete and stucco, which they east 
into ornamental forms, They discovered the 
principle of perspective, and app i both 
in architecture and in painting, 

Their farmers domesticated corm, white 
and sweet. potatoes, lima and kidney. beans, 
vena, cotton, tobacco, and many other ees 
reals ‘and vegetables which (hey raised in 
profusion on their hillsides, They discovered 
the ‘medical’ properties of quinine, cocaine, 
and cascara Sezrada, ‘They’ were’ the. first 
Planters of rubber and the ‘dicoverers of 
‘hick, the basis of chewing gum. They, ako 
‘were the first” American sportsmen. ‘They 
played tennis and squash, andthe’ courts 
they comstructed for these sports sil are Jn 
‘suod ‘condition 

It was as astronomers and mathematicians 
that they excelled all of their Old. World 
contemporaries. Their profound knowledge 
fof these sciences, al which experts never 
‘ease to marvel, enabled them to create & 
‘calendar that stood. without "an error. for 
early 5000 years; that is to ayy (rom a 
date corrpanding to October "i 3378 
Bc. which. they considered the beginning 
of the world, until_A., 1801, when Tanatie 
cal Spaniards’ destroyed most of the ehranie 
les of the ok Mayan Empire, 


CORDING to Dr, Spinden, the Mayan 

‘ealendar could have been used for 300 
(000 years before accumulating an error of 
a single day. Our present calendar will un 
only 5,300 years before it ‘will develop one 
Atay’s error. They invented the five-day’ week 
and the thirteen-month year, and used both 
‘more than 2,000 years ago, ‘They conceived 
the ices of zero 1,000 yeurs before the Hin 
‘dus, who, in turn, pasted ikon tothe 
Arabs and, through them, to our European 
ancestors 

Bi by it, patent investigation bas pice 
tosether much of the thrilling story” Of the 
Mayas. Ta this absorbing’ drama, Dr. 
Cooke's discoveries furnish the hitherto une 
‘known climax. But the frat act is sil miase 
ing. Whence did the Mayas come? Where 
and how did they live belore August 6, O15 
1c, when they carved theit oldest known date 
Upon a stone slab in Guatemala? 

"The extensive researches ‘now under way 
in Central "America may supply the open 
ing, chapter in the fascinating epic of Amer- 

's lost empire, 


TIGER DINED ON HORSE 
35,000,000 YEARS AGO 


Recexray a sc 
ng for tiny th 
family, and other ancient inbabitants of the 
West ithe famous “Badlands af North 
western Nebraska. One of the pairky wie 
slowly excavating the skeleton of in ancient 
Sabee-toothed tiger trom the rock in which 
Jt was embedded. In the region of i digese 
tive tract he found a mass of partially: dic 
scsted food. Examining this, he discovered a 
Set of front teeth, sll embedded in a bit of 
jawbone, of a tiny three-toed horse! 

Tn other words, that. prehistoric saber- 
toothed tiger had dined onan ancient three- 
wed horse. ‘Thic happened in Tertiary times, 
nearly thirty-five million years agol Fess 
bone’ fragments are found occasionally in 
prehistoric stomachs, but it is unustal to be 
able to tell what an animal ate for dinner 
thirty-odd million Sears ago! This specimen 
{om exhibition in the regional museum of 
natural history at Agate, Nebr. 
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DEMAND FOR SILVER 
STARTS NEW RUSH 


and complicated proceses of modern in- 
dustry in the separation of the “moon metal” 
from lead, zinc, copper, or old, with which 
it is almost always found closely associated. 
‘There are a few “pure silver” mines, but 
for more than sixty. years, the main supply 
has ‘come as a. by-product to one of the 
‘metals mentioned. 

The most abundant of the many com- 
binations of silver with other metals and 
acids is silver sulphide, known as “silver 
lance,” common in the mines of Europe and 
Mexico, ‘The second most abundant is silver 
chloride, called “horn silver.” lighter gray 
than ‘sulphide and lacking iis metallic ap- 
pearance, Silver also is found with arsenic, 
Sntimony, bromine, ehlorine, sulphur, and, 
im smaller quantities, as the salts of various 
acids that have acted in the natural state 
fon the white element. The form found with 
lead ‘usually is sulphide of allver, and the 
we is known as "galena.” 


TS THE old cays, of silver mining in 
‘America, the Indian slave of the Spaniard 
“gophered on hands and knees in a shallow 
tunnel and ‘shoved the broken ore behind 
him, to be gathered up in deerskins by others 
and’ carried up a notched tree-trunk to the 
Surface. Today, the miner rides a car 
hauled by an electric engine along the tunnel 

‘is particular “heading,” and there wies 


‘brings down at one Bast more ore than 
Indian predecessor would have chopped 
in a week, The ore comes out in ears, 
sting cable-or by an electric 

is treated for the removal 
of the allver by one or more of several 
Drocesses 

“The old method of crushing and refining 
ores at the mine maintains only at the large 
‘deposits. The track-laying truck, towing two 
‘or three trailers filled with ore, has super- 
Seded the rule train for the transportation 
‘of the “rock” from mine to the nearest point 
‘on the railroad. ‘There, the ore is dumped 
into yondolas and whirled away to the 
stnelters, 

‘At the “mill” the ore is frst crushed in 
the stamps by automatic hammers. The 
hammers im these stamps are a foot oF so in 
diameter and two or three feet Jong, weigh- 
jing from 600 to 1.200 pounds. Fitted with 
replaceable shoes at the lower end, they: are 
lifted and dropped by cams keyed onto the 
lifting rods about three quarters up on the 
stamps. As each bamimer is lifted, it i 
turned part of a circle on its own axis, so 
that the shoes get even wear. Usually ‘the 
height of the lift i about fifteen inches, and 
the stamps strike fifty to one hundred blows 
ach minute of operation. Stamps similar 
Uo these were in use 


the’ application of electric, Diesel, oF steam 
power. 


THERE there is much free silver or gold 

in an ore, mercury and water are added 
to the finely crushed rock, the whole forming 
a dense mixture called “slime!” This slime 
is passed over copper, plates covered with 
‘quicksilver, which picks out the ‘gold ‘and 
liver forming what is known as “amalgam, 
Mercury, vaporizing at a lower temperature 
than silver or gold, is eliminated Dy heat, 
leaving the precious metals behind. This i 
known as the “amalgamation” process. A 
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ives similar method, known as the patio, has been 
igs fn the aver mine of Mesto and 

ne ee _| South’ America ‘since the sisteenth Centary. 
‘The polio proces wat devised, according (0 
the st records (Continued ‘on page fis 
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DEMAND FOR SILVER STARTS RUSH 


Continued from pase 1 


obtainable, by the Mexican, Bartolome 
Medina, a native of Pachuca, about the 
‘middle of the sixteenth century 

‘So crude was the early amalgamation 
process in Chile, one of the greatest slver- 
producing countries in the world, that the 
Fesidue of the “slime” was molded into bricks 
and huts for the mative miners built from 
them. When American mining engineers 
entered this field, they found. that these 
Supposedly worthiess bricks "carried from 
ity to seventy ounces of silver ta the ton, 
Hundreds of the mud huts were polled down 
fand. their’ bricks forced to ‘yield their 
hhoarded silver by new processes. One of 
these methods is to roast the sulphide ores 
of silver with common salt, whereupon the 
silver is converted into a chloride, which is 
treated in tanks with  ten-percent salt- 
brine solution, quicksilver added, and. the 
silver removed from the resulting amalgam 
by heat 

Sometimes, silver is found in the pure 
form, the two largest lumps ever unearthed 
being! one of 780. pounds and another of 
$00 pounds, both in the Kongsberg. district 
in southern’ Norway. ‘The smaller of these 
two is still on exhibition ina museum in 
‘Copenhagen, 


SILVER never has been found in any 
‘quantity’ west of the Sierra Nevada, 
Western Montana, “Idaho, Nevada, Utah, 
Colorado, eastern California to a small cx 
tent, New Mexico, and’ Arizona are the 
Ailver-producing states. In. the modern 
‘American mines, the amalgamation process 
has been so highly developed that 100 percent 
fof the silver is extracted from the crushed 
rock in four hours. In a limestone cavern, 
‘Nev, was found a. granular 


forty-five feet wide, and twenty 
thick, assaying $25 to $175 a ton, almost 
solid ‘carbonate of lead and 

Lisi 


of the phases of this process is the “cyanide 
treatment,” well known in the reduction of 
old ores, In the c 
ver ore, with salt, is roasted in high-draft 
furnaces, The resultant chlorides of silver 
are treated with a number of chemical soli 
tions of complicated composition, which pre- 
CGpitate the silver. In another form of the 
Same process, the silver is converted into 
Saiphate, which fs washed out and then re- 
d to pure silver. It ks claimed that the 
et in ores than oes amalgamation, 
And that alo, since it uses no quick 
it's less harmful to the men “employed 


INCE much of the crude silver produced 

in the United States contains’ varying 
mounts of copper, gold, lead, zinc, and 
ther metals, some ores may be reduced by 
tlectrolytic processes, but their use is limited, 
tue tothe earablity of the ores and to 
expense of electric current. 

Tn 1876 a group of workmen found silver, 
both in the ‘chloride form and mised. with 
ead, on Broken Hill, a mountain in the Bar- 
ser ‘Range, New South Wales. These men, 
pooling their capital, sank a shaft, but un- 
fortunately entered the lead deposit. "Shares 
{in their company sank faster than their shaft 
and in 1884 could have been bought for a 
few cents. About this time, another group 
fof men, with a little more capital, found 
chloride’ of silver ina deposit of kaolin 
(clay) on the same mountain. From forty- 
five tons of clay, they took somewhat more 
than a ton of pure silver. From 1885 to 1912, 
this Broken Hill Mine produced more than 


$250,000,000 worth of silver, from a vein 
300 feet wide, several miles long, and not 
‘more than #00 feet below the surface, The 
original company shares, which sold for a 
ew cents, have received approximately 
‘$50,000,000 in dividends! 

Where silver is found with lead, as in this 
Broken Hill deposit, refining consists in con= 
ccentrating the slver'in not more than fifteen 
percent of the lead. ‘Blast furnaces, charged 
With the of and limestone,” are run 


fre treated with zinc, by which the silver 
is separated out and the lead saved. In many 
instances, the silver is finally ‘concentrated in 
Jess than six percent of the lead. 

‘As a final step, the lead, which has a much 
lower vaporizing point than silver, is melted 
and oxidized off by’a blast of ale blown over 
the pot of metal. "Thus, the silver is left 
Jn hot, but solid, form after virtually all the 
Jead is removed. This is known as “cupellae 
tion,” and, in miniature, is the method used 
by asayers in determining the quantity of 
silver in a specimen of ore, Tt is known to 
hhave been used by silver miners in 600 1, 
and probably was devised centuries earlier, 


HE cyanide process, mentioned above, 

consite in placing the finely ground ores 
of silver in taf-lined, steel vats, where the 
rock is thoroughly washed with eaustic soda 
‘oF some other alkaline solution to” remove 
tire. After this has drained off, a solution of 
about one half of one percent cyanide of 
potassium is poured into the tank and 
Allowed to remain for twelve hours, some~ 
times longer, depending on the character of 


the ore. 
"The cyanide solution i then run off and 
the vat left to drain for four to alx hours, 


A’ water-wash, with a. weak admixture of 
cyanide, is again run through the ore and 
bt which have picked out the 
silver (or gold)” from the ore, are pasted 
ft. shallow boxes containing loose zine 
eaves the cyanide And 


depos 
iy atill another method, the cyanide so- 
lution is lowed in amon’ thin lead plat 
and a mikd electsle current passed. through, 
then. deposited on the lead, 
ied in. roasting furnaces, 
melted out, 
‘most important modern discovery in 
production, however, seems to be the 
ing furnace,” In this process, the ore is 
crushed dry, mixed with common salt, and 
dropped through an upward-blown, fame, 
‘coming out in the form of aver oxide and 
chloride. So perfectly have these furnaces 
been developed that, complete oxidation and 
chioridization may be effected in one pas- 
lage of the ore through the flame, This 
‘method of treatment has resulted in. the 
rescue of millions of dollars worth of silver 
From the “hard” ores of the western United 
States. "After the roasting, “the resultant 
chlorides and oxides are given the amalza- 
mation. treatment. 


N THE carly days of silver mining, even 
in the New World, only fifteen to forty 
five percent of the siver 
Today, the saving is ninety: 
‘hundred percent. The cost of production of 
aan olince of silver varies from thirty-two 
ents in Mexico and South America, where 
to thiety= 
in Idaho where 
labor is relatively expensive and the ores 
hard, There was atime, in Arabia, when 
silver was more valuable’ than gold, ‘but in 
feeneral gold has been from ten to’ twenty 
mes as valuable 
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AIR PATENTS LEAVE BIG PROBLEMS 


‘Continued 


war, T saw a French Coudron biplane fitted 
with twin floats, each having a wheel inside. 
‘The wheels extended an inch of two below 
the floats so they touched ground first. ‘This 
Idea is simple and has been tried often. 
two drawbacks are that the added trict 
fof the wheel makes it almost Impossible to 
fet the ship off the water, and in ground 
Landing, ‘the pilot must come down dead 
accurately so as to touch on the little plece 
‘Of Wheel that projects, Otherwise he will 
tea ot the bottoms of the Haas. 
Telescoping struts, pushed down hydrau- 
tically, are used on many modern ships. They 
have to be pumped up and down laboriously 
jn the cockpit. ‘Then, there is the danger 
that the pilot may neglect to put down the 
Wheels when he takes off from water and 
comes down on land, or that he may forget 
to lift them when he 


this sort of thing. 


walify for the mythical 
“Dumbbell Club,” 


T have qualified.” Some 
sort of landing equipment that will serve 
‘equally, well in coming down on land or 
Water is needed. Perhaps this inveation will 
come about through finding an answer to 
the next, oF ‘lth, problem, 

V. A Substitute for Wheels 

ux other day, Capt, Frank Hawks 
streaked "across Roosevelt Feld, Lang 
Ind, a th ih of 300ml fh from, 
Columbus, Ohio, made at an average 

fof 231 miles an hour. “He circled the field 
in his red-and-white monoplane and. then 
sat down, ‘The ship was sti rolling at fity 
malles an hour when the felt tige blew out 
‘The little racer veered, dragged one wing, 
and nearly crashed into a standing ship 
Defore Hawks regained control. 

‘Tire trouble is only one of the reasons a 
substitute for wheels on planes is needed, 
‘You remember one of Lindbergh's most se= 
rious crack-ups was caused by a wheel falling 
‘ff during a flight in. Mexico, 

Move than this, wheels are too heavy ai 
‘cause too. much’ resistance. On one big 
bomber, which I once tested, we found that 
more than eleven percent of the total re- 
Sistance was cause by” the landing ea 
‘We figured it out and found it took a 12 
horsepower motor just to pull that landing 
sear through the aie! 

Skids, without wheels, have been tried, 
Dut they "have so much resistance sliding 
along the ground that it is almost impossible 
to et up ‘ying speed. Future long-distance 
ships may start from greased runways on 
skids, or may have wheels which drop sway 
1s sooa as the machine gets in the air. Dur- 
ing the war, we had one Sopwith “Pup” that 
Was, equipped with nothing but skids. We 
Used to take off from wet grass, the skids 

ing along over this slippery surface with 
‘riction, 


FRENCH inventor tried to overcome the 
friction of skids by having a series of 
Small" rollers inside ‘them. The scheme 
worked all right om perfectly tevel and dry 
ground. But. as soon, as the rollerskids 
struck mud they clogged and failed to func- 
ton, 
Endless treads have been suggested many 
times, “T saw one experimental monoplane 


several years ago, fitted up with such a 
landing gear. ‘The’ trouble was that as soon 


great that the effect was Uke trying to take 
ff with the brakes on. 

However, if some inventor can find a 
method for cutting down this resistance suf 
ficiently, endless tread landing gears would 


solve many problems. A combination of f~ 
ine bout bells or pontoons and such treats 
Init tive, the, Mostar fea hat 
Engines are looking for 
Vi Aw Aircraft Meter Silencer 
Astosr every day the newspapers report 
some new Kind of ‘ence far aiane 
‘Site They bave appeared ins thousand 
Tenet. 80 tar al bave falles. down on 
ne of four important points,” They are 
hers 1 Too large, increta restate fm 
the st 2. Too bey. 3, They come backs 
remus, reducing ti’ prver of the eo 
T'They' fave pars that quickly’ burm owt 
Moor ule exeimens cared a | 2M 
the Napier pant, in England, showed that 
the" chau pipes were cared back 
Until the gases had tne tool the carne 
pamer waite afeced However, lone 
tinue pipe are heavy. Some device that 
wil cot the hat gases rpiy bat docs not 
Rive the weit handicap. the lengthy 
mntal pipe required aa feature of the 
SNecrmfalhrerat engine lees. 


VIL, A. Device to Speed Up the Take-Of 
‘of a Flying Boat 

Furixe boats require bigger engines than 
and planes, of the same’ sie, to provide 
the reserve power necessary in getting off U 
water, ‘The resistance of the nthe 
Hall is much greater than that ‘of ‘wheel 
running along the ground. A method of 
Speeding up the take-off, or of getting the 
oat up on its hydroplane “step” more 
‘quickly, would be am important advance 
‘Attempts so solve this problem have been 
made with corrugated air inlets to the hull 
bottom, A cross section of these inlets Tooked 
like a wavy line. The effect was that air 
‘was carried back under the hull, 30 it rode 
along on bubbles, thus reducing’ water fric- 
ton, The drawback to the idea $s that the 
corrugated construction of the inlet makes 
it more easily damaged than that of the 
ordinary boat 

Hydrovanes, surzesting Venetian blinds, 
with each of the thin planes tilted up 30 
they lift as the boat gains speed, have 
attached “to hull, bottoms to give added 
nderater if But snc they cary tre 
dus loads at high speeds, even a floating 
chip may cause them to break and seaweed 
for even fish may easily clog them and turn 
them into brakes instead of aide to bit, The 
problem of lifting flying boats out of the 
Frater ‘with a sort rum remains for'some 
inventor to solve. 


VIII Aw Airplane Windshield Wiper 


Tust sande cag, Nine out of en 
people. will say: All You. ave ‘to 
£ put on an sutomobile windshicd wiper 
But the problem ih not 50" simple, "Auto- 
tmobile specs tn rain anc snow rarely exceed 
forty mules an hour; an aiplane often rps 
throwgh tad weather at four’ times” that 
Speed. And. at" 160 miles an hour the a 
Dresure om the windshield ie mot four times 
es Steen times a5 great. At 
hour, an everyday speed in the 
ire, tae tes Bret 
‘vith’ wach pressures thatthe. inventor. of 
eral windshield. wipes bas to deal. 

‘On mest cabin planes, the protecting alas 
forms 2 V, the poat cuting the winds send 
im it to ther sie. A wiper operating on 
tither side of the V would move with the 
‘rind. cays but om the return stroke, 
‘ould ave to push saaint tremendous pres 
Sure, The ordinary automobile wiper i too 
Trasite for the work. When a specal oe, 
alone. similar" lines, ies made. fussed and 
quipped with an (Continued on page 130 
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AIR PATENTS LEAVE BIG PROBLEMS 


ic 


operating mechanism powerful enoueh, the 
‘weight becomes too great. 

Several years ago, a designer installed 2 
whirling siass disk in front of the pilot to 
insure clear vision in bad weather. ‘The edge 
fof the disk yeas notched so the wind kept It 
spinning at high speed, centrifugal force hurl- 
ing raindrops. and snowflakes away as soon 
aa they came in contact with the glass, thus 
Keeping it clear. After a few trials, the idea 
wat abandoned, Tn the first place, the ap- 
Paratus was heavy, and, in the second,_it 
probably could not have stood up under 
the increasing pressures of higher speeds. 

it et up an unearthly shriek that 
have drowned out a fire siren when 
the plane Mew faster than seventy miles an 
hour 

Some sort of windshield wiper is meeded 
that i light and Strong enough to stand the 
‘wind pressures at the terrific speeds of future 
air travel 


IX. A Concentrated Beam Landing Light 


Wars a pilot has to sit down in an emer 
szency night landing, he often wishes he ha 
Wing lights that would throw more pow- 
frful beam for the same battery weights, 30 
hhe could examine spots or pick out objects 
in selecting a landing field, eliminating need 
for parachute fares, Present-day landing 
lights do not do this. A wanted improvement 
is a lightweight wing lamp controlled. from 
the cockpit that will throw out a small but 
extremely powerful beam, 


X, Aw Accurate Gasoli 


Ose, of the most iny 
the “air” oft fow much fuel is 
leit im the tank?” Gasoline gages will tell 
you whether the tank is half-full or a 
‘quarter-full, but they won't tell you whether 
You bave (wo gallons or only one gallon leit. 
And that difference may determine whether 
you make a forced landing or reach your 
‘estination. A’gage accurate down to ‘gal- 
fons ‘would be a great aid to a pilot on a 
long flight 

A number of inventors have developed 
lectrically “operated gages, but they were 
‘complicated and frequently got out of order. 
The common “float type” gage is simplest 
‘The objection is that in diving and climbing 
and rocking in bumpy air, the gasoline in the 
tank splashes about so. much “that such a 
gage gives you only 2 rough idea of the 

want oF fuel eft. 


|. A Stable Helicopter 


Tuomas A. Eoisox, at one time, tried to 
lavent a. fying machine that Would 20 
Straight up and come straight down, Thou- 
sands of other inventors, ess. well known, 
hhave tackled the same problem. None has 
had much success. Tt is the easiest thing in 
the world to get a helicopter off the ground, 
‘vat “maintaining balance in the alr remains 
an uniolved_ problem. 

‘Your motor, which turns your wines one 
way, naturally tries to tur the body the 
other way. 

When there is one, rotating unit, like 
single huge propeller pulling upward, 
the eyroscopie or toplike effect of the whirl- 
ing “structure increases the  dificully of 
control. ‘Then, when two are more sets of 
‘whirling wings are employed in an effort to 
overcome these defcets, the complicated gear= 
and bracines necesary are multiple), in- 
creasing the weight and the hazanl of me- 
chanical breakdown, 

In Cierva's autogiro, often confused with 
the helicopter, the pilot can land straight 
down, but be has to make 2 take-off run 
at the start, just as in'an airplane, ‘The reason 


“e 
tant questions in 


x 


tinued rom 


te body of the autogiro does not turn in the 
‘opposite direction from the moving vanes is 
that the vanes are not attached to the motor 
but are free, turned by the alr lke the blades 
of a windmill 

Even then it was not until Cierya incor 

ated the idea of hinged vanes, held stiff 
by centrifugal force, in his desinn, to over= 
come gyroscopic force, that his’ autogiro 
was a Success. When T'was doing the early 
test flying on the “windmill plane” in Eng- 
land, he told me, one day, ‘that this idea 
camé to him in'a Madrid theater. He had 
‘worked on the problem of getting rid of the 
sproscopic effect for weeks and was ready 
to give up the autogiro idea as a failure. To 
forget his discouragement, he went 10 s¢¢ a 
play. In the middle of the performance, the 
‘dca of hinging the vanes popped into his 
head and solved the problem, 


‘OT Jong after the wary 1 was asked to 

Took aver a weird “endless bucket” hell= 
ner that had been built by a British me- 
yhanic, On the outside of a chain, moving 
er ipoer and Tower weak, were iret 

is, They were attached 89 they opened on 
the side going down and closed on the side 
foing up. The mechanism was ingeniously 
fflset to counterbalance the "upward pull” 
‘expected from the pacldles, 

"The fate of a previous experiment with 
acrial paddles should have warned. the in- 
Ventor. In the early days of aviation, a 

althy Englishman spent a fortune on a 
‘paddle-wheel, airship.” His idea was 10 
have the wheels, similar to those on Fulton's 
steamboat, encased in a movable shell which 
covered one halt the paddles at a time. 
‘When this shell covered the upper half of the 
wheel, the padiles would be. driving. the 

ite forward; when it was swung around 


so it covered the bottom hall of the wheels, 
the paddles would stil be turning in the 
Same direction but would be driving the 
airship backward, 


well as the idea for the 
wlicopter, was doomed to 
yple reason that ait is too 
thin for paddles to “grip” eficently, How. 
ever, a solution of the problem of vertical 
Might is a needed and important development 
fof the future 

XI, A Drift Indicator fo 

Worx fying in a side-wind, a plane is 
carried off its course just as’ a. rowbos 
Ccrosine a river, is carried downstream by 
the current. It a pilot is fying’ within sight 
ofthe fround, be Can check op on this dit 
buy comparing his position above the country 
‘ow with hit map. Dut when he is thove | 
the clouds or flying in fog, be can only 
sues how far he is being blown off the line | 
of bis course. A badly needed invention is 
in automatic drift indicator that does not 
‘depend: for its accuracy upon sight of the 
round, 

Planes of the future, T believe, will not 
bbe radically diferent irom advanced de- 
signs we know today. They may be tailless 
‘lying wings,” with frameworks of beryl- 
lium, oF other light alloy, with engines 
housed within the wings driving “free-wheel- 
fing” propellers, with variable-area supporting 
surfaces and "with landing gears equally 
adapted for coming down on ground or 
water 

Future advance in aircraft most likely will 
come about not throuch revolutionary. new 
‘designs, but through the refinement and im- 
provement of airplanes as we know them 
fnew. In this work, an important part. will 
be played by inventors who solve problems 
such as the twelve pointed out in this article. 
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such a basketry jar with clay, burned aveay 
the basket, and got the first real, earthen 
pot, And the pattern of the basketwark, 
which was left om the jar, was the beginning 
of ornamental design on ‘pottery 

‘Mx, Mox: What gave him the idea? 

Da, Wisstsx: For many years, people had 
smeared clay inside such baskets and also 
in wooden and bark buckets, and et it 
harden, to make them more nearly water 
tight. ‘This {ellow's real discovery was that 
‘2 good, hot fire would speed up and improve 
the process 

‘Me. Mox: Of coure, at first all pottery 
was made by hand? 

Dr. Wrsstix: Ves, and our Indians and 
the African natives sill fashion it that way 
‘Yet, the potter's whee! goes back thousands 
Of Years: ie Is one of he oldest. machines 
fa ihe worl. "Mural paintings im the tombs 
of the ancient Exyptian kings show potters 
at work with a potter's wheel, a plain wood: 
fen disk,” This ‘was first driven by hand, 
ut later they Improved it by. adding 2 
treadle, leaving the potter's hands free 1 
shape ‘his creations, "I need not tell you 
that the Esyplians, the Chinese, and later 
the, Grecks were. past masters of the art 
Today, the potter’ wheel is x in motion by 
a driving wheel and a belt, but the principle 
remains the same. 


R. MOK: What did our early ancestors 
wear?” What were the fire clothes 
Hike? 

Dr, Wisstzx: For a description of the first 
clothes, I must refer you to the story of 
‘Adam ‘and Eve, but the Eskimos and the 
Chinese were the first tailors 

‘Ma, Mox: The Eskimos and the Chinese? 

Dr, Waster: I will tell you more about 
that in a minute. The well-dressed man of 
the Stone "Age in Europe wore an animal 
skin, thrown about his body as a. robe 
‘The’ next step wat to fit the skins to the 
body and fect. The first coat was made out 
of two deerskins, The two skins were fast 
fened together around the edges and worn 
{all side up, 20. that one covered the chest 
with the tail at the throat, and the other 
the back with the tail at the neck. The skins 
‘of the two pairs of hid Tess, sewn tonether. 


made the sleeves, That crude fur garment 
wag the eid ancetor al yur Jct 


‘Mox: What sid they He with’ the 


wen: They made shocs of them. 
‘The oldest moccasins, dise from the ancient 
eat ‘hogs of Europe, were made irom the 
Skins (of deer's head which ate somewhat 
shoe-shaped. to, bezin with, 

‘Mis. Mox: How about trousers? 


JR. WISSLER: They came much tater, 

fat Ieast_ in Europe, and slowly devel- 
‘oped out of footwear; or rather, out of the 
‘kin leesings that were worn in cold weather 


At fire, people had only breecheloths. Of all 
‘primitive peoples, only the Eskimos, forced 
Bynthe Arctic climate, made really ‘fitted 


clothing. They had the first suits, consisting 
ff coats abd pants, cut out of skins with 
Stone implements 10 fit the size and. shape 
fof the wearer. ‘The plainsmen of northern 
Siberia later did the same thine. Later still, 
the ‘Chinese learned the trick; oly. they 
tused ilk instead of furs When weaving 
developed in Europe, cloth took the place 
fof skins. However, even then clothes were 
fot cut to ft the body. Instead, the piece 
‘of cloth ‘was woven in the shape in whic 

was to be worn. Cut and fitted garments did 


hen hot appear in Europe until the Middle Ages 
ney "Mee Mon: When, was weaving invented? 

cy. state Dr. Wissure: In (Continued om page 122) 
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STONE AGE HAD BOOZE 
AND PROHIBITION 


(Continued from page 121, 


its simplest form, weaving is almost as old 
as mankind. Curiously enough, weaving can 
be traced back to the same origin a8 pottery. 

Mr Mox: How is that possible? 

Ds. Wisstex: You see, the same 
plaited basketwork which gave our 
the first potter, the idea for his earthenware 
jar, ako was responsible for weaving. All 
[primitive peoples make string and thread by 
{wisting vegetable fibers, wool, or hair. That 
was the beginning of spinning, and it was 
this string or thread they’ used in sewing 
their far garments with their bone. needles. 

indles made of round stones, like huge 
buttons with a stick through the center, have 
been duz up in various parts of the world 
Now, cloth is nothing but a fine matting, 
made by plating threads, It was only 
natural that primitive people learned to plait 
—that fs, weave—strings into cloth, just as 
they had’ learned to plait twigs. The primi- 
tive loom, which was. simply a wooden 
frame, is as old as farming—about 20/000 
years. A number of threads stretched 
this frame formed the warp, and the cross 
thread, or woo!, was worked in and out with 
the Angers and Tater with a. stick, just as 
you made little mats out of strips of colored 
Paper when you were a very small. boy. 
Weavers af fine tapestries sill Use this labor 
fous ‘method. 

Mx, Mox: Who improved on it? 


DD§,S1SS2ER:; Asaia those clever people, 
the ancient Exyptians, At least, their 
pictures show looms in which the alternate 
threads of the warp are held up by cross- 
bars to allow the wool-thread, carried by 
shuttle—a small, boatshaped_ dev 

sent across at one throw. The Grecks and 
the Romans had the same kind of loom, and 
twas changed little during the Middle Ages 
and even later. The ying sbuttle, which is 
driven swiftly acros by a. pair of levers, fs 
only litle more than a hundred years ol 
and still is the feature of the power looms 
in our great mill. 

Mr. Mok: The early farmers, brewers, 
and weavers. you have (old me” about all 
lived im the New Stone Age, How long did 
that period last? 
begin ‘fo use metals? 

Dp. Wisstzr: People used nothing but 
stone, bone, and wood. for their weapons 
land implements until about 5,000 mc. In 
‘other words, the 
proximately” 7,000 years ago. It 
to realize that only 210 generations have 
come and gone since then, 


R, MOK: That makes me feel as though 
VIE almost might be able to trace my 
Stone Age ancestors. What was the first 
metal used? 

De. Wisstrr: For omaments, gold. For 
tools and weapons, copper. 

Mr. Mox: 1 wonder bow people Jearned 
to mine copper? 

Dr, Wissuex: They’ did not have to mine 
it. Huge quantities in. pure, uable form 
‘were found on the shores of the Mediter 
Tunean Sea; on the island of Cyprus, south 
of Turkey in the Mediterranean; in several 
‘other places in the Old World; and also on 
this side of the Atlantic, especially near Lake 
Superior, in Mexico, and. along’ the Arctic 
coast. The Eskimos used It in ancient times. 
Like nuggets of gold, copper in its metalic 
sate can be worked cold. 

Mx. Mok: How did the New Stone Age 
people et the ey of using i 

issue: Ac T said last month, the 


jew Stone Age ended ap- | 


| 
| 
| 
| 
| 
| 
| 
| 
| 


New Styne Age wes the fet age of apoc- | 


ization. ‘The men of that period began to ft | 
special tools to (Continued on pate 123) 
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special jabs, Naturally, they always, looked 
for better material, Now copper, in pure 
form, does not Took unlike stone.” Its dis. 
coverers must have thought they bad found 
4 kind of malleable stone, which they could 
Pound into tools, “They worked in. copper 
Yor about a thousand years. ‘Then came the 
Bronze Age. They found that bronze, now 
called. gun metal—an alloy of copper and 
bout one ninth part tin—had two great 
advantag 

‘Mx, Mox: What were they? 

Dn, Wissurn: Tt was considerably harder 
‘than copper, and it flowed much more easily 
in casting, People had learned to melt cop- 
pee and east it into stone molds. While doing 
this, they discovered. that copper that was 
impure because jt had some tin in it flowed 
mitch more readily’ and made harder weap 
fons. and implements. ‘Through experience, 
they learned the right proportions. So then 
they deliberately began to hunt tin. At first, 
they found it in profusion around the north~ 
teastern shores of the Mediterranean, Later, 
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they combed. the then known world for it. | 
‘The ancient Phoenicians sent theie ships as 
in to.get tin, The Romans went 
to England for it. Bronze, too, was used for 
‘round thousand years, ‘The Iron Age began 
out 3,000 ne 
‘Mr, Mox: How was 


FREE 


‘what there 


‘supply of mcteorle iron was not. la 


Dr, Wssurx: Tt, too, did not need to be | FREE. i 
J aiscavered, It fel from the sky. ta 
‘Mn Mox? From the shy? 


R, WISSLER: Ves, for meteorites were 


t source of iron. Of coure, the 
but 
Te re 


was of Mt was very” fine 


embles nickeled steel, and is comparable to | 
iin hardness and flexibility, As for smelting 

iron from ore, that probably, was discovercs 
when there was a raging forest, fire in 

‘woods rich in ore. At least, that is the way 
it's explained in ancient! Chinese manu 
feripts, and T think itis a food theory. 


STATE COLLEGE 


DME, MOK: ,Be ow think the Chinese 
‘were the firt to forge iron? 


Dy, Wissten 


theory 


the fest blacksmiths, 


Fh 


iy 


believe that the Negro peoples of frien were 
‘There are two reasons 
h 


Somme scientists | 


ire bo oa 
Clioge ve, Ange 


A puire state in certain parts. of 2 
ie an be forged on the’ anvil at 
natives, of the Sudan 
this, Secondly, 
ts there are pictures. © 

Jing tribute to. the king 
tr they are laying at his feet are painted 
the color the Egyptian artists used to 
depict iron. 

Min, Mox: What were the first furnaces 
ike? 

‘De, Wasstin: They simply were pits daz 
fn the ground, 

Mu. ‘Mow? Several times fn our talk, you 
red t0 the pictures of the ancient Exyp~ 
‘Could they: write as well as paint? 
me, WissteR: Certainly; they had a writ- 
| ten language. But the origin and. develop. 
ent of writing make a fascinating story in 
themselves, We will take that up next 


MVILIZATION did not begin wnt writ 

ing was developed, and without” it 
history would have been impossible. Wh 
first Thought of expressing is. thoughts 

idable signs?” Who improved om this ix 
rution—perkaps the greatest ever made? 
What i picture woriting end cuneiform torit- 
ing? Who devised the alphabet? These and 
other interesting questions will be answered 
by Dr. Wissler in the June Porvtan Serexce 
Moxruty, om sale May 1 
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CRASHES PROVE DRIVERS RECKLESS 
(Continued from pore 53) 


‘than nine percent when it was raining. Out 
fof 2 total of 860,000 accidents, both fatal 
‘and nonfatal, which were studied, 715,860 
‘occurred in clear weather. 

‘And most accidents happened in daylight. 
aly’ little more than four percent occurred 
at sk, and only thirty-ive. percent took 
place at night. “However, the fact that in- 
Sulicient ‘illumination increases the hazard 
‘of might driving is shown by the statistics. 
Walle only thirty-nine percent of the acsi- 
dents took place either at dusk or at ight, 
they were responsible for forty-eight percent 
of, the deaths, 

‘The hour of the day when most crashes 
happen is between five and six o'clock in 
the afternoon, altbough fatal accidents occur 
‘most frequently during the following hour, 
between six and seven. From one o'clock 
in the afternoon until six in the evening, the 
‘umber of accidents increases steadily, hour 
by hour. Between one and two, four percent 
of all accidents take place; between two and 
three, five percent; Between three and four, 
six percent; between four and five, 
percent; and between five and six, eight per 
tent. ‘The hour of the day when fewest 
accidents occur—only slightly more than 
‘one percent—is between six and seven in 
the morning. 


WENTY percent of all_automobile 
fatalities, result. from Sunday accidents. 

Next, as a danger-day for motoring, comes 
Saturday, with Thursday thied on the list, 
‘Then, in the order of the number of fatal 
tes cerurring on them, come: Monday, Fr 
day, Wednesday, and,’ last of 
with the fewest erases‘ anyday in the 

‘When a motorist starts on a ride, if he 
meets with an accident, the chances that it 
Will occur before he gets out of the driveway 
fre one to 200. The chances of it occurring 
fon a railroad crossing ate slightly greater; 
ff it happening on a bridge, one to 100; 
of it taking place on a curve, one to twenty: 
five; om a state highway, one to five; and 
a street crossing, one to. two and a hall 
While most accidents take place at street 
intersections, the largest_mumber of fatal 
crashes occur on state highways where speeds 
fare greater 

What kind of drivers are most frequently 
in accidents; Young or old, experienced oF 
inexperienced, men or women? Figures com- 
jiled. inthe survey "upset some popular 

lief. For instance, they. show that more 
than ninety-one percent. of all drivers 
volved in accidents which ‘resulted in fata 
ties or injuries were experienced motorists 
with a year or more of practice at the wheel. 
{A total of 1,177,360 out of 1,281,400 drivers 
figuring in acckdents last year were in the 
experienced ‘lass. Only’ 18,200—barely one 
Sand a half percent of the total—were men 
Sind women With leas than three months ex- 
perience in handling automobiles at the time 
of the accident. Overconiidence is given as 
42 major reason for the high percentare of 
experienced motorists figuring in mishaps 


JUT of the 1,281,400 drivers included in 

‘the above study, the investigators found 
that only 97,800, or about seven percent, 
were women. ‘Ninety-two percent of all acc 
ents involved men drivers. Another study, 
based upon 7,600,000 motorists licensed. in 
states requiring such registration, showed 
that the men bad a nonfatal accident for 
every twenty-two licensed drivers while the 
‘women had one for every eighty-nine; men 
hhad a fatal accident for every 726 licensed 
drivers and ‘women one for every 3.558, 
However, this stady did not take into con- 
sideration the average annual mileage “and 


the trafic conditions encountered by the 
two groups. 

So far as age is concerned, the most 
hazardous time for automobile’ driving is 
under twenty. "The accident record of drivers 
lunder this age, Tast year, was thirty-nine 
percent worse than the average, The record 
‘of those between twenty and_ thirty was 
twenty-nine percent worse than the average; 
between thirty and forty, three percent bet= 
ter than the average; between forty and 
fifty, twenty-nine percent better; and be- 
yond fifty, thirty-six percent better. 

With passenger cars outnumbering other 
types of vehicles on the highways, itis 
natural that they should figure most fre- 
oealy in accidents. Four out of five fatal 
crashes, last year, rivate passenger 
suche tos'ant soakuns so oe 
responsible for a litte more than one percent 
the deaths. Although trucks were involved 


in only ten percent of the accidents, they 
were responsible for ‘fifteen percent of the 
fatalities, 


‘A ew simple changes in the design of 
passenger cars would do much to reduce the 
resent his achlent ‘rat nthe opinion of 

Victor W. lick, statistician of the Division 
‘of Motor Vebicles in California, His find 
ngs, Based upon an’ extensive investigation 
cf accidents in California. and. twenty-two 
other states, have just been reported to the 
Society of Automotive Engineers, 

‘When the left windshield cornerpost x 
amore than ‘five inches across, fe sayay the 
IMazard of accident is increased. becadse 
driver's vislon fs Interfered with, Similarly, 
‘when side and rear windows are too narroy, 
2 clear view to the rear is cut off, Increasing 
the danger of making left-hand turns. Low 
Seats often make it Impossible for the driver 
{o'see the rihtchand de of Uhe road, case 
ing cident 

“Stcering-wcel ight switehes are another 
dangerous feature of modern machines, ac- 
‘ceding to his report. Frequently, the’ coat 
Siceve of a diver has caught on the switch 
lever at the top of the steering ‘column, 
Caraing off the light and. causing: complete 
arkne. just as a urn wat being made, 
Many’ deaths in California, during’ the past 
Sear, are atteibuted. to nich accidents, By 
‘Siminating' thee dangerous features, the re- 
port indicate, the anoual tol of motoring 
Inithape ean be materially reduced 


CIGARETTES ARE NOW 
HUNDRED YEARS OLD 


‘Tins year is the hundredth anniversary 
fof the invention of the cigarette, according 
to a French investigator who recently traced 
the odd story of its origin, He attributes its 
‘devising to gunners besieging Acre, in. Syria, 
in 1882. A consignment of tobacco for the 
soldiers arrived atthe front, but the’ pipes 
sent with it were smashed.’ The 

chders presed into service the little tubes 
‘of India paper ordinarily loaded with powder 
{or priming charges, filed them with tobacco 
instead—and the first cigarettes were born. 


SEA DEPTHS MAY HIDE 
UNKNOWN MONSTERS, 


Lsrertonen depths of the sea may be 
found to contain huge living creatures new 
to science, predicts Dr, William Beebe, noted 
undersea ‘explorer who has descended a 
quarter of a mile beneath the waves in a 
steel ball with portholes for windows. Last 
year in Bermuda waters, he says, "we saw 
dimly huge shapes ‘that’ came floating up 
from the depths. ‘No one has sen them before 
and I feel sure that work at deeper levels will 
reveal the presence of unknown monsters.” 
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TUBES FOR SPECIAL 
RADIO JOBS 


with the geacral purpose tubes, for you could 
‘operate. the 2 ‘or 237 In a. circuit 
signed for any one of them, ponte | 
you arranged for the proper heater current 

Supply 
Note that the 2244 tube is exactly like 
24 except that the 224A has a 


Ever, and at this writing it 
2 new pentode type variable 
duced next season. 


Mu tube ‘will 


‘when 8. po 
tation makes it necessary’ t 
Volume control to alow level 

The first power tube, the now 
type 112A, was developed from the 


in’ an attempt to get a. tube that 
handle ‘more electrical power and 
quently “give “greater volume "from the 


peaker without distortion, A stil more 


the 


powerful tube, Ay had “taken 
Place. even shangeover to. full 
ectric operation. The 171A proved equally 
lwsefal om alternating current and 0" was 
ype 245) 4 
so powerful that two of them in the 
‘h-pull circuit will give all the volume 
the average home owner can stand, 
rer pentode, type 


Sixcvolt circuits, ‘They are 
"The remaining tube el 
started, in. the Beated filament type, with 
the 2168, which ‘was later much improved 
and called the 280, ‘This tube now serves 0 

nt for the B 
Supply in viewally every. set sod, 

What new types of tubes may we expect 
in the near future? Probably several forms 
fof pentode screen grid tube with an extra 
cerven between gid and. plate, connected 
fo the cathode. The function of this extra 
tube element in. radio-frequency: tubes. will 
be similar to that in the power pentode, 
type 247, and consequently’ will result in 
4 great gain in radio-frequency” amplification, 


ys 238 ad 238 


Just. what practical advantage this will be 
fe not quite clear, since with the tubes we 
have we now can get. more radio-frequency 


‘seul Per 


ible the production of simpler and 
Expensive circuits, 


ection will show that 
rarlio Wubes are me- 
Although 

find glasswork remain approximately 
the same, new clements and bracing for 
them should, Tosically, increase the cost as 


compared with older, simpler tubes, How 
fever, a vast amount of development in tube 
‘making machinery has resulted in better 


tubes at Jower prices. 
‘The only other new developement in sight 
is a new form of rectiher tube to take 
the place of the 280, This new tube probably 
ry vapor type and its | 
to handle 


chief advantage Ww 


Even Little Ideas May Have Big 


QP VAWABLE RECORD 
Jor iNvENTION BLANK’ 


st ey tak Bonga ues Pet." 


Pest Strict Secrecy—Highest Reterences 


=| 


Woot you take the sane coune seals? Woul ya 
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Mok It Teo elp It" you sy. 

(Of core you cat ve your Ble over— but you 
can help it sow! 

1k te ot years that fix your destiny, thous youth 
ty mn ane, What yu boone Depaul foe 
eyed epon your ay, pose determiation ack — 

ing 
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18 taining, Ta same pth open 0908. Ts 
‘eapon bw wallblaser. Mall toda 
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KEEP YOUR HOUSE NEW 
(Continued from pase 67) 


up by using roofers’ cement—a soft, pliable 
‘material that can be warked into the’ crack 
j to make the joint tight. Sometimes it is 
hecessury to replace pieces of the metal. 
‘When mailing the new metal pieces to the 
roof, the depressions in the metal made by 
the ‘mailing should be filled, as otherwise 
water will stand in them and cause rapid 
Seterioration of the metal 
Metal is ako used at the joints where two 
sections of a root at different angles come 
together. This is called a valley. ‘The metal 
picces are inserted under the shingles at both 
Sides and should be examined occasionally 
to see that they are sound, 
| “AS we have no way of determining when 
‘crack, OF worn spot 
Interest of 


are available today “many products that. 
primarily “preservatives, will give new Il 

to the structure and also improve its appear- 
ance, Paint is a preservative of wood. and 
‘coat of paint every year or so actually will 
five new life to the wood, Everyone knows 
that coat of paint will make old things 


HERE is a product that maybe applied 

like paint’ to stucco walls which serves 
to preserve the stucco, make it more nearly 
weatherproof, and at the same time makes 
the stucco surfaces appear like new. This 
‘material Is available in Various colors, 50 
you can change the color scheme to” suit 
Yourself, “There are similar products for 
treating ‘old floors and there is even a pre- 
servative for wall paper. After applying it, 
Spots can be washed off without damaging 
the paper surface. 

‘While we are on the subject of wall paper. 
fc Is well to remember that it is best mot to 
hhang new paper over olil unless it is abso- 
lutely Uight apd free of cracks In any case 
fever hang new paper over more than one 
layer of old. Before new paper is hung. be 
sire all plaster cracks are repaired, Even 
the smallest plaster crack should be closed, 
‘This is done by deepening the crack in the 
plaster back as far as the lath, so the new 
plaster cam set a tt hold onthe ath 

‘new plaster should be allowed to dry 
thoroughly’ before hanging the new paper. 

Every precaution should be taken to pre- 
vent leaks in the water pipes. As it is dif 
cal to get at thee pipe, hidden in wale 
fF floors, a great deal of ‘damage may be 
done, if they develop a leak, before you dis- 
‘cover that anything is wrong. So, when you 
Sce that the water does not have its matiral 
preaure or that it bas a rusty color, you 
may be sure the water pipes are getting 
logged and that new ones had better be 


inetd 
(A FEW year a, lea in a water pipe 
was considered almost 4 calamity. Tt 
meant cutting holes in floors and wall and 
the repair bill often ran into high ‘gures, 
Most water pipce are made of ether iron o 
brass and are rigid Wherever a risid pip 
imme, (0 20 around a beam or a comer, it 
BS necrmary to. install what is called “an 
“elbow jolat.” ‘These are quite easly intro- 
duced when the howe i= being built, while 
Moors and walls are stil open, but when a 
feak ‘occurs Tater on, it requires cutting in 
Walls and floos to make the new connections. 
"There is now availble a euble copper 
tubing that may be pushed into the wall ad 
‘hich will bend ‘itelf around beams and 
formers” Generally the old pipe i. allowed 
| to'remain and a small opening made in the 
wall through which the’ tubing’ is inserted. 
| Goanetions tothe present pipes are made 


outside the wall of the house by means of 
2 special fitting that gives a tight joint be- 
‘tween the old iron or brass pipe and the new 
copper tubing, 

We must not think that our only gain 
in making repairs promptly is in the dollars 
‘we save an bill. Suppose you outgrow your 
‘old house or business changes make it neces- 
‘ary for you to move to another town, oF 
for some other reason you wish to sell your 
hhouse. In these days when modern houses 
hhave so many advantages over those built 
fifteen or even ten years ago, a prospective 
buyer looks your old house over carefully 
bbefore making you an offer. ‘The resile value 
‘of a house depends entirely upon how much 


‘consideration you gave to its upkeep. All | 


manufacturing concerns set aside a certain 
Amount of money’ for maintenance. In run- 
fing your house this item should. receive 
tareful consideration, Ako the condition of 
the house is very important when it comes 
time to renew a mortgage. Even in times of 
rigid economy, a moratorium on house re- 
pairing is'no Way to bring back prosperity. 


ONEY to be spent om upkeep need nat 
Mid aan tine Te fe 
imuch mote sisactory to apread I out over 
ible ere tam the sing 
rhea the cold weather seme to have paued’ 
take time to clean out the furmnce thorough 
iy; look over the connections of the cise, 
Xn remove’ the smoke pipe—ibe pipe that 
fun from the furnace 16 the chirany-—aad 
‘lean out the soot and. stand it up in the 
cella This will materially lengthen the {te 
St the pipe, Ako make ‘epals to. pueking 
found ‘beating pipes tn the cella, Much 
iat may be wasted by not ving this proper 
Attention. Ta" the spring do any paling to 
the owtide'that i necemary.” Look “over 
the screens and have thew Ia. goed 
tefore It cane to put them ue it iy well 
to put  srop of al in the Muss of the 
serums before patting, thet. up and’ When 
Sou take them down. This prevents rusting, 
‘in the summer, make ita point to see that 
aan art ty tha nme 
weather stripping needs to be replaced. The 
amner ina food tne to tok. over tbe root; 
‘heck up on the valleys and the ishing nod 
ook for ‘even all impertetion 18. the 
‘Ringles. Wile the weather is warm, inpect 
ihe plumbing. ‘Clan out. the, trap. he 
trap iva’ Usibaped pipe under ‘each wash 
tain. Tt werves to Keep foul odors from 
Coming Into the room through the pipes aod 
Sets as a sort of stopper or cork It can 
teamed yremovine the pl i he Vote 
tom or fear side of the shaped pipe. Ti 
is'fst a well to do this twice'e Year, 


D9, 20% netlet 0 stop even a small 
leak int the faucet, as it may waste a 
Jot of water. ‘The leak Is due to a worn 
Washer.” First tien off the water in’ the 
cellar. “Remove the octagonal nut on the 
top of the member into which the handle 
fits, “This will allow you to lift the handle 
‘out of the faucet. At the end of Unis mem- 
ber i a screw that holds a washer in place, 
Replace this washer with a new one and 
inert the member and tighten the nut. 

Tn the fall clean out the rain water gut- 
ters on the roof, During the summer leaves 
may have found their way into them, and if 
these are allowed to remain, ice, forming 
over the leaves, may clog the gutier. 

Reerve the winter for making repairs to 
the inside of the house, Paint and plaster 
will dry quicker when heat is on. This is 
the season to hang new wall coverings, to 
freshen up old floors and lay new ones, and 
to apply’ various kinds of preservatives’ that 
sive new life to the interior of your house, 
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NEW CONTROLS ADD 
THRILL TO MOTORING 
« 


important; the big thing is the sensation 
you get, ‘There's a sort of airplane feel 
about it. The ear just floats along when 
YoU take your foot off the throttle and you 
Hion’t wet that tied-down, dragging effect of 
the. throttled “motor.” 

“What's this ‘wizard’ control I. hear 
about?” Barnly asked. "Do you have to be 
‘x magician to operate it?” 

"No magic about it,” Gus said. “I suppose 

called it *wizard’ because it's easier to 
than vacuum operated clutch throw-out 
interconnected with the throttle, which is 
what it is, Its another way of getting free 
Wheeling and it has its advantages, too 
Under the floor boards is short, fat cylinder 
with an air-tight piston hooked to the clutch 

dal. A hole in the opposite, closed end of 
the eylinder is piped to the intake manifold 
through a valve worked by a little pedal to 
the lett of the elutch and also. through an- 
‘ther valve that is tied to the throttle pedal 
Ws set so that if-your foot is resting on 
the pedal to the left of the clutch and you 
take your foot off the throttle, the vacuum 
fof the manifold opens the chitch and you 
along. just as you would if you'd 
pushed down the eluteh pedal 


ntinued from page 72) 


HEN you step on the gas again, that 
huts off the manifold vacuum and 

the clutch automatically takes hold. It's 
simple enough, because if your le(t foot 
isn't pressing down the small pedal tothe 
lett of the clutch—and the speing is so Tight 
the weight of your foot. does it—you get 
regular operation, With your foot. re 
‘onthe pedal you get free wheeling.” 

‘That sounds simple enough,” Harnly cut 
in, “Now tell me what all this talk: about 
lent shifting amounts to. 1 can shift gears 
how s0 yOu can't heat ‘em, Why do I need 
Any extra. fancy business?” 

A Tot of people 1 know do need it.” Gus 
srowled 
mission of that kind because you don't have 
to watch your timing so earetully. There 
| ite several different arrangements. Cars that 

have an overrunning clutch (o get the free 

wheeling, ‘and most of vem are. th 
don’t have to do so much to get ail 
ing, When you take your foot off the gas 
pedal on a car like ihat, the overrunning 
hutch “releases and the whole transmission 
| slows down with the engine just as it would 

invan ordinary ear when you slow dawn the 
Whole car. It's no trouble to shift into 
second or even first from high in an ord 

fr when its just barely rolling. along, 


| "POW docs an overrunning clutch make 
‘that possible?” ‘Barnly asked. "I'm 
‘bit hazy about how it works. Is it some 


hhew mechanical. prineiph 
| “S] Thould say ‘not! Gus replied. “Oyer- 
running clutches of many diferent Kinds 
hhave been used on machinery. for years and 
years, An overrunning cluteh is any type of 
hutch that works only one way—in- other 
| words, that holds two shafts only whem the 
stetin comes in one direction.” 
“Like a turnstile, ch?” Barnly observed 
“Turns free one way but locks the minute 
iu try to turn it the other. 
“Well, T used to get a lot of fun out of 
‘widdling the dials on my old radio set trying 
to get distant stations loud enough to hear 
‘em, 20. maybe I'd get some fun out of driv 
wt'a new car once 1 found what all the 
rols were supposed to do.” 
T think you will—most people do,” Gus 
agreed. “After all, a man kes to fecl that 
he's really running the car, and the controls 
help to make him feel that way 
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How Medical Experts Find Murder Secrets 


found. From an examination of 2 skull or 
pelvic bone, these skilled anatorists can tell 
Whether they came from the skeleton of a 


age and height of the unknown victim. And 
from no more than a. small. fragment oF 
splinter, they cam say whether it belonged 
th a man oF animal 
‘This Tatter ability figured in one of the 
st fantastic crimes an record, the weird 
“Kangaroo Mure 


pector set out for the interior and. disap- 
peated, He was traced in the company of a 
Partner (0 a certain spot where a large fire 


had been built. Here the trail was lost. A 
Wile Tater, a murder ‘was. published 
in England, yeritten by a former West 


Australian, ‘Inthe plot of the book, the 
foody of a victim was disposed of by burning 
iC with that of a Tarse kangaroo, $0 a easual 
examination of the ashes would show they 
‘were those of an animal 


HE father of the missing prospector 
rote to. the author and learned that 
the idea for getting rid of the body had been 
suggested to. the author by the very man 
who had been the partner of his missing son. 
Police obtained ashes rors the fre where 
bath men were known to have camped, 
anda sclentifie detective analyzed bits of 
bone, He found they, were of both human 


‘and ‘animal origin, "The prospector's one~ 
time partner was arrested and placed “on 
trial for murder. 


“Teeth, aswell as bones often play a key 
part in ibe ldentieation of yeti fad ti 


‘body 
of a woman, charred. beyond recognition, 
was found by’ the police. “As a possible clue, 
detectives made a movlage east of her teeth 
before the borly was buried and placed it 
in the museum at headquarters. .\ {ew weeks 
Iter, a dentist, viewing the exhibits, recon 
nized the teeth is those of one of his patients 


find sent the police off on the tral! of the 

murderer, 
‘The strangest case of crime detection 
through a clue supplied by teeth took place 
Before 


not long ago in Los Angeles, Calif. 
stdinner party at her home, a weatthy 
‘woman Wocked $10,000 worth of jewel 
the Gill of her trunk, whieh alsa contained 
1 pint of whiskey. ‘Before the guests de- 
parted, she sliovered the lid of the trunk 

i cen pried open, the jewel taken and 
half the whiskey consumed. Police searched 
the guests without discovering the gems. 
‘They-examined the trunk aad whiskey bottle 
for fingerprints. There were no. telltale 
marks. "Then, it was noticed that the cork 
Of the whiskey bottle bore teeth marks. ‘The 
robber had evidently pulled out the cork 
with his teeth 


IEUT, REX WELSH, scene seu of 
the Los Anal ple free, wae hme 
imoned He ezinet the dens fn the cork 
fa then had the Bests mae “aaap” ine 
frei tbe int of as AL 
ir aborary Be cst the impress 
fina 'of Rita Tce teah'ol one of 
three ent ttted percep inte the 
Aprons inte crt of fs way bot 
sig the ie wpe he galt 
TA the Siete Come Dereon Labora 
{esata elt experi ot the organ 
olga mil experi ol fe Oean 
faucn, towed ew Yo inake a Gack 
{St Yor Bond Over 2 supiiows brown Stain 
tna coat, He paced a shall pee of white 
fer paper. ‘Paen he poured tother two 
hemi Gensdine aod hyrones pero, 


128 


‘(Continued from pase 354 


and placed a few drops of the straw-colored 
‘mixture on the paper. Instantly, brilliant 
blue-green streaks radiated out in’all direc- 
tions from the center of the spot. This tiny, 
‘ectopusshaped green stain, {war told, 
infallible proof of the presence of blood, 

While some other substances. react sith 
a green coloration, none of them do 30 
instantaneously. An cightecn-year-old blood 
spot, in one ase, reacted instatancoey 
to the test. Tt is impossible, T was told, to 
Femove stains by waching garments 0 they 
Sl not react to the chee 

In Germany, queer meznitying glasses that 
attach to. ordinary spectacles by means of 
metal stilts have. been introduced for the 
luse of scientific sleuths in searching clothes 
for bloodstains. ‘During such a search, the 
garments are placed ona tailor's dummy of 
hhung by ‘plas on a Tine so they canbe 
examined Inch by inch. At the famous. Ta- 
Situte for Judicial Medicine, in Berlin, lonz 
rows of experts bend gver microscopes ex 
mining the molecules in blood-samples to 


NEXT MONTH 


Prize Winners 


IN OUR 
310,000 Contest 


ARE YOU one of the winners in 
the Heroes of Science Contest? 
‘The first list of winners of 
the monthly prizes of $1,000 
will be published in the June 
issue, on sale May 2. What a 

Ef goa should find you 
name 


reat prize contest, start 
today. Full details are given on 
pages 34 and 35 of this issue. 


determine to which of the four types of 
human blood they belong. sad 


NOL nly ea scence rou the blood of 
‘eumans into four diferent types, but 
ihe saliva of the mouth ean be divided foto 
Solar sroujey recent experiments in Japan 
tave indicated. ‘The Orkental criminologist, 
Tehiokw Haraaucht. reports he bas been able 
to pick out the dierent blood. types by 
samining the remains of saliva on Care 
Stubs and toothpicks, some more than eight 
toonths old. ‘This dicenvery” pute into the 
Kinds of the scieatife sleuth a new method 
of iscovering clues tothe identity of wasted 
Ri unusual case ip 4 wetern tte some 
sears ano, eave anather Kind of problem to 
the scenic’ detective. ‘The vietim of 2 
Tholt-up on a pitch-black night was seriously 
srounded" He told police be recormzed 
‘SSuilint as'a former employee by the Rash 
of hot. Lawes for the detend- 
this was imposible. A scenic 
Seuth- wae called to answer the question: 
Can the human eye sec enough in the fash 
of 3 revolver sot to fecomize am asailamt? 


Up to a distance of twenty-four feet, his 
tests showed, an assailant who is well-known 
{to the person can be recognized if the person 
1s facing bim on the side of the line of fre 
Uf the attacker is a stranger, such a Meeting 
limpse of his features. will be insufficient to 
foblain a clear idea of the details of featren 
sand clothing necessary for identification, 


PECULIAR thing noted by medical 

‘examiners in connection. with the eyes 
‘of suicides came to the aid of detectives 
recently in an eastern city” It helped solve 
the “Four Leat Clover Case,” a carefully 
planned and almost. perfect czime. 

Living alone on the top floor of an apart- 
‘ment house was a wealthy elderly man, 
His only ‘relative "was a young nephew 
Shortly after nine o'clock one evening, tens 
ants of the building heard the sound’ of a 
fevolver shot in the old man's room ad, a 
oment tater, a frantic pounding on ‘wood, 

‘They found the nephew in the hall, ham 
micting on the outside of the locked door of 
his uncle's apartment. He had come,. he 
‘explained, to ‘see his uncle and just as he 
reached the top of the stairs, he had heard 
the shot inside the apartmeni, Police broke 
dowa the door. All wizdlows of the 
ment were locked from the inside od. the 
door Key was found on the varnished Rooe 
two feet inside the room, ‘The old man lay 
crumpled beside his chair. A revolver near by 
‘eas easily recognized as his own by a curious 
four-leaf-clover design cut into the haale, 
‘A bullet had penetrated the brain through the 
Fight eye. ‘The inference was cleat that he had 
locked himself in the room and then eont- 
sitted suicide, 

‘An axiom among scientific detectives is: 
“A suicide never shoots himself through the 
2" Although i mean nstamtanes death 
few people have nerve enoush to look Ia 
the barrel of the gus. The detectives were 
suspicious, Tn the young man's pocket, they 
found a pair of light kid gloves and a folding 

le. By. means of quick chemical tests de= 
scribed "in a. previous article (PSM, Feb, 

2, ps 34), they discovered. that the” pores 
of ‘the leather of ‘the Fight glove, between 
the thumb and first finger, contained deposits 
fof ga which is driven back from the ehamn~ 
ber of an exploding revolver, ‘This scientific 
evidence that he had just fired a revolver 
expored a remarkable plot, 


HIE young man confessed Ie was. in 
financial difivulties at the bank’ where 
te worked He had planned the death his 
unde, whose money he would inherit, 
ing aloves, to lave no Anerprints, be hud 
‘committed the murder, using his uncle's re= 
Salver. As soon av the fatal shot was fred, 
hhe had stepped quickly into the hall, locked 
the apartment door from the outside, pushed 
the Key under the crack with the long rule 
fand then, before the other tenants of the 
building arrived, besa Lo pound. upon the 
locked door at a final act of his cold-blooded 
fand calculating. plot, “His scheme probably 
‘would have succeeded but for the dramatic 
hues: produced by” science 

ce cas the needs of the mei. 
cal laboratory “has upset alibis by proving 
4 victim and a sispect ate the same foot at 
the last meal, It’ has identified unknown 
ceriminals Uheouch hairs found on discarded 
clothing. It has showed, through study of 
the tissues of the lungs, that “drowning” 
wictims were dead before they reached 
‘water and that persons “burned to death” 
were not killed By flames. 

By these, and. other tests, medical ex- 
apubers snd Seale detectives ae ten 
‘able to expose the eanniest. deceptions of 
crafty killers and crooks. 


POPULAR SCIENCE MONTHLY 


Come INSIDE the engine and SEE 
why Ethyl is better 


| ype ERS in General Motors’ Re- 


search Laboratories wanted to see how 


Ethyl controls the combustion of motor 
fuel, thus preventing harmful knock, over~ 
heating and power-waste. 

By fitting a quartz window into the top 


of a modern h 


h compression motor they 
watched gasoline at work—took high-speed 


phs of the actual combustion of 


photog: 
motor fuels, Below at the left—are pictures 
soline knocking, At the right 


soline burning powerfully, 


of ordinary 
—Ethyl ( 


Look at these pictures and you will un- 


derstand why more car owners buy Ethyl 


than any other brand of motor fuel. You 


will understand why nearly every manu- 


facturer of cars now offers high compression 


engines designed to take advantage of the 
universal distribution of Ethyl. 

Now fill your car with the new, even 
higher quality Ethyl Gasoline and fee! the 
difference you see in the pictures below, 


Ethyl Gasoline Corporation, New York, 


4 RTHYL GASOLINE 


"ve switched to CAMELS 
beeause they’re FRESH” 
os a woman smoker has been intro- 


of friends. 
Maybe it's because her throat is 

sensitive than a man’s th 

grasp the difference ber 

of this air-sealed cigarette and the stinging 

bite of parched of toasted tobaccos. 
Blended from choice Tus 


7 the right amo 
ind kept that way until deliv 
oker by the Camel Humido 


arettes are never parched or 
toasted. The Reynolds method of scientifi 
cally applying heat guarantees against that 


If you haven't smoked 
haps you've been mis 
not switch over for just 
you've known their rare, t 


tameb 
Vane 
Pack 


7 G 


